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ABSTBACT 

This guide outlines a oae semester Option r course, 
which has seven learner objectives. The course is designed to prDvida 
students with an introduction to the concerns and methods of 
statistics, and to equip them to deal wil:h the many statistical 
matters of importance to society. Topics covered include graphs and 
charts, collection and organi2ation of data, measures of central 
tendency and dispersion, uses and misuses of statistics, frequency 
distributions, correlations and regression. The document opens with 
sections on the nature of statistics, i-ts value, problem solving, 
approaches to teaching, and the role and 'lature of audio-visual aids. 
The guide has a section on each of the seven objectives, which lists 
important concepts, performance objectives, sample exercises, and 
suggested student reading and film/slide presentations. The guide 
concludes with a comprehensive list of available aaterials, 
including; (1) annotated bibliographies of texts. and supplementary 
books; (2) additional resources; (3) soTzxces of data; (4» films; (5) 
slides/cassettes; (6) transparencies; (7) miscellaneous; (B) 
publishers; and (9) sources of audiovisual materials. (MP) 
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^statistical thinking will one day 
be as necessary fov efficient 
citizenship as the ability to 
read and wxrtte. " 

H.G. Wells 



^REWORD 



In 1978 the Mathematics Pro^^rajn Guide^ K-12 ves developed aiur 
disseminated to all public sdioals in Hawaii "to pzairide directioit::for 
tochers and administrators iir lim development of school* level 
mathematics^" One of the majoxrantcomes of this efrort was a substantial 
strengthening of the quantity and quality of the courses offered as part 
of the secondary mathematics program^ Existing courses in grades 9-12 
Kere irestructured and several new courses were created. 

This document is a course guide for the development of a one-semester 
statistics course » It provides teachers with guidelines , suggested 
activities, and a resource list to use in structuring the course* The 
guide recommends, rather than limits the content of the coiarse* Teachers 
should be stimulated to expand vpon activities as they work toward 
providing students with e:>q)eriences designed to meet each specified 
objective, 

The Office of Instructional Services gratefully acknowledges those 
teachers who critically evaluated the draft manuscript of this guide. 
Special recognition is extended to Arlene Singer, yiho developed this 
course guide • 




Charles G. Clark 
Superintendent of Education 
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"statistics is the art of making iusnerical conjectares n4. 
puzzling questions*- (1) 

"Statistics . . . has: been defined as a science v*iere cxje 
studies how to nwfce wise decisions in the face of uncer±si=3r "* 
(5) 

"Statistics [is] tiaae science concerned with coUectLoa^ 

anali'^is, and i nLaLULe tation of noEnerical infcannation " 

(2) 

As used in the abowe cyiatations^ the word statistics describe ^xield of 
matihematics- However, tie ward statistics can also refer to single ^seces of 
numerical data. Statistical methods are used to study and analyze nMsricai 
data about specific events. 

When it is practical to::gather all the .p e rtinent data in soieing a pro- 
blem, a branch called des crip Li ve statistics is used. Descriptrcs statistics 
describes or surnnarizes data>-an a clear and precise manner. No gassssrark is 
involved and no inferences about the data are necessary; all datsican be 
g at h e r ed by counting or measuring. 

• Hew many students at ISiiversity Hic^ Sc±ool earned a grafe of in 
mathematics last tend? 

• What is the mean nurrber of books circulated each monthiat Hamilton 
Library? 

• What was the m edian salary of the saJ.es staff at Akanai Sal^ Co. 
last zronth? 

Die data necessary to accurately answer ea<±L of the above questions is avail- 
able; thus, descriptive statistics woxiLd be used. 

In contrast to this is another branch of statistics called inferential 
statistics . Inferential statistics is used when it is not practical or 
possible to gather all the data necessary to answer a question or solve a 
problem. Inforniaticn is collected for a carefully selected sairple of the 
entire set, or population. The methods of inferential statistics are then 
used to make generalizations and predictions aixut the population. Answering 
the folloving questions requires inferential statistics: 

• What was Hawaii's unenplqsment rate during the month of i^rdLl? 

• In a carload of lightbulbs, what percent of bulbs will bum out in 
less than 1000 hours? 

• What was Hawaii's most watciied television show during the week of 
October 7? 

Nonstatisticians usually find descriptive^ statistics mre loseful and 
easier to understand than inferential statistics. Facts are easier to deal 
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with than prc±>abilities and umsHSEnties* Itesearchers and scientists^ 
however, find inferential statisEzisrto be a powerful tool. It allows tiion to 
intelligently analyze experiiceE ^l ^rMri , which is frequently inconplete. 

Statistics in one form or nMiiiiii i i is used in virtually every field to 
answer questions or to aid in a ■Ti'iitixliB decisions >*ich are nost likely to be 
correct. It is used to deter \mm^ wkfr^tpt trends, to monitor production quality, 
to keep track of public opiniaCr ^ set standards, to determine safety levels, 
and so on. 

Statistical methods are jiwi P i H tools used to study the past and the 
present as well as to esctrapolate ^ the future. Statistics also plays a 
large role in the science or asrt of decision itaking. 
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THE VALQE CF STATISTICS 



SXjaZL6tic5, thz 6cizncz conceAnzd voWi coiZzctijon, amZy6jU, 
and Ajitzn.p^zXcution OjJ mmz/UcaZ jinf^onmoutLon Z& <jnpoKtant in 
tiiz ti^z o£ zvznjy cltizzn. It ^ nzzdzd thz p^opzn. 
zvaZmtion zveAyday mcUtzu 6udi a6 advznZUing cZcum 
about gasoZinz nUZzagz and n.ztLz{^ {^Kom indigution, pubtic 
opinion poJU& and uJzaXhzn, nzponti>. It Is ijida^pzMobZz ioA. 
thz 6oZution ci poticy quzstion^, ^A^m tocxxZ ai£aoi6 6udi 
06 pKopznty a66Z^6mzyit and p^zdictions OjJ 6chooZ znAx>ZZmznt6 
to nationaZ p^obZm6 ZnvoZvZng unmpZoyment, cAimz, aOtpZanz 
saizty and hzaZth. Evzn though nimznyiaiZ inf^omatZon jU 
zncouyitzn,zd zvznyu)hzn.z, in nejMpapzu and in magazines, on 
nadio and on tztzvZsZon, too (Jew; \ozopZz havz thz t/vouinuvg 
to acczpt 6udi Zn^o^mation cAZtZcaZZy and u6z Zt z^izctivzZy. 

Overview and Analysis of 
School Matheroatxcs^ Grades 
K-12, 1975 , Conference Board 
of the Mathenatical Sciences, 
Vj&shington, D.C. 1975 

No iratter viiich way people today turn, they canr t avoid statistical 
statements such as: 

• 9 out of 10 doctors recormend . . . 

• The cost of living rose by 6% this year . . . 

• Ihere is an 80% chance of rain ... 

• The mean incoie for a family of four . . . 

• Ihe unenployitent rate dropped 0.2% last month . . . 

Statistics can be and are feequently tised to infoETn, convince, cajole, enter- 
tain, and mislead us. People need to be able to separate fact froc fiction 
and half-truths. They mast realize that a cause and effect relationship does 
not necessarily exist v*ienever a correlation between two things occurs. Any 
information provided must be analyzed carefully before an intelligent decision 
can be reached about its value* People v*io have learned to do this analysis, 
either consciously or unconsciously, are able to make better informed decisions 
about things which affect their lives. 

Statistics is an essential part of modem science and technology. Demand 
for statistical decision-snaking continues to rise in these areas and msmy of 
these decisions have a direct influence on our lives. For exarrple, any time a 
food or drug item is found hazardous to our health and removed from the maricet, 
statistics has played a major role in the decision. It is possible that care- 
fully controlled e^qjeriments have shown a very high correlation between the 
item in question and susoqjtibility to disease. 

Ctoviously, a one-semester statistics course will not prepare students to 
conduct a comprehensive survey. However, at the end of the course, stuaents 
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should have an appreciation for viiat statistics can and cannot do. They should 
also have an understanding of basic statistical reasoning to aid them in every- 
day life. Furthentore, waxxy students will find the need to use statistics as 
a tool in sane future profession. And every one of these students will at sane 
time find the need to take a staxid on an issue based on statistical reasoning. 
Since many decisions inust be made in the face of xmcertainty^ it is also hoped 
that the study of statistics will enable the students to iiake these decisions 
with a littL3 more confidence. 

As early as 1959 at least two major groips recognized the need for statis- 
tics in the school curriculum. Ihe Ccmnission on Mathenatics of the Cdllege 
Entrance Examination Board suggested that statistics be among the new content 
of school instraction. In that same year the National Council of Tteachers of 
Matheooatics (NC3M) published a yearbook entitled Ohe Growth of Matfaaatical 
Ideasy Grades K-12 . One entire chapter was devoted to the teaching of 
statistics. In addition to providing exanples^ the authors iixiicate \*en and 
how statistical conches should be introduced in the classroom. 

In 1967 the Joint Ccranittee on the Curriculum in Statistics and Probability 
was f ormBd by NCm and the American Statistical Association (ASA) . Ihese two 
groi?>s felt that broad based efforts were i^cessary if statistics is to take 
its place in society. Hhey focused on two tasks; firsts persuading educators 
and parents that statistics is iirportant and that it should becane part of the 
curriculim and^ second^ preparing materials whicb teadiers coald utilize and 
consult (see annotated listing of si53plQnentary materials) . 

In 1975 the NAOCME report was published by the Conference Board of the 
Mathematical Sciences. It recorraentaed that "instructional units dealing with 
statistical ideas be fitted througjiout the elementary and secondary school 
curriculum." One possible course is described as: 

"A statistics course for high school students with little or 
no algdDra^ especially for non-college bound students in the 
social sciences \*io as consumers and citizens must learn to 
cope with numerical information. T3he main theme of such a 
course would be 'making sense out of numtars* without getting 
involved with ccnplicated mathematical formulae." 

It also reccnroended the enjiiasis of statistics "as an interdisciplinary sub- 
ject with applications in the natural^ E*ysical and social sciences and the 
humanities." 

The NCM annual meeting in Aprils 1981 will also en^iiasize the teaching 
of statistics. OSieir yearbook entitled Statistics and Probability will be 
presented at this meeting. Articles will fall into three categOTxes: back- 
ground^ teaciiing of statistics and probability^ and tasing statistics. Hhe 
focus will be on practical rather than theoretical ccxisiderations. 

Hhe use of statistical methods is a powerful tool ^*dch/ vAiether applied 
with mathematical rigor or just cannon sense^ affects the lives of everyone. 
The study of statistics not only provides students with the . chance to agpiy 
many of the mathematical skills learned, but also inproves critical 
thirfcing and prci^lem-solving abilities. It can also be used "to enjtosize 
inportant processes such as active inquiry^ discovery of relationships^ the 
testing of conjectures^ and critical thinking" (8) . 
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PBDBI£M SOLVING AND STATISTICS 



"... viien the need to xise statistics^, methods 
arises, it is always becaiise there is a problena 
to be solved, a decision to be made, or a ques- 
tion to be answered." (1) 

It is iiipossible to study statistics without encountering problan solving 
techniques and strategies. One of these techniques, for exanple, the use of 
grc^dis and tables, is especially helpful in organizing data and locking for 
trends and patterns. 

George Polya, a twentieth-century mathenatician, has identified four steps 
to problem solving: xonderstanding the problem, devising a plan, carrying out 
the plan, and looking back (see pages 15-23 in the State's Mat hgmat ics Progr am 
Guide) . These four steps are just as applicable to the solution of statisticaLL 
problems as they are to problems in any other field. Often the steps are 
intertwined. Reliable conclusions are -Qie result of good problem solving 
involving clear thinking, careful work, and often sane ingenuity. 

Step 1 : Before any problem can be solved it must be understood. One of 
the more difficult things a mathematician must do is to define the problem 
carefully and unambiguously. All Icey words must be defined accurately and all 
assunptions and relationships must be recognized. For exanple, in the question 
"How many students in Mrs. Horiuqhi*s math class received a B?" should we be 
concerned with students who received Bf or B-? To Jfihidi one of Mrs. Horiijchi's 
mth classes does the question refer? Or does it refer to all of her classes? 
Are we interested in knowing how mar^ B's were received on the last test? In 
the last quarter? Semester? Or year? 

Other inportant aspects of understanding a problem include identifying 
and discarding irrelevant facts and deciding how exact the solution should be. 
Problem solving behaviors associated with this step incltide telling the problem 
to scmeone else, stating the conditions of the problem, making a table or a 
gre^, outlining the problem, and using resources to clarify terms. 

Step 2: Devising a plan, inclxx3es identifying vlhat additional information 
is needed, vrfiere it can be found, and hew it can best be collected. Can descrip- 
tive statistics be used, i.e., are all of the relevant data available? Or should 
a sanple be selected and inferential statistics be allied? This is often the 
most difficult stage in problem solving. Teachers can help students by 
modeling 1±e technique, providing students with a checklist of cdioioes, or 
asking questions that sugges^c choices. 

Step 3 : Carrying out the plan includes collecting the data, organizing 
and analyzing the data to the accuracy necessary for soluticxi of the problem. 
Students should be encouraged to ke^ the problem ccntinuously in mind. Also, 
in collecting the data, students may find that their plan needs to be revised. 

Step 4 : In looking back at the problem there are many questions that 
must be considered. It is important to check both the results and the process 
used. Questions and concerns that arose during the earlier stages of problem 
solving must also be reflected vpon. If ciixy assunptions were identified in 
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step 1^ the solution iiust take them into consideration. Were all-of the dis- 
cartaed fac±s really "irrelevant?" Has the problem been adequately solved? Is 
the answer reasonable? If a sanple was chosen^ is it sufficiently large and 
xanbiased? Is it a good sanple froti \diich to make a prediction? if a predic- 
tion has been irade^ hew much confidence can be placed in it? Are any of the 
gr^hs misleading? Are there any other factors v*uch would inf Ixaence the 
solution? 

Problem solving and statistical reasoning are interrelated in real life. 
Not oily are problem-solving techniques necessary for statistics research^ but 
also statistical methods are often ixsed as an aid in solving other t^pes of 
problems. lb answer the question, "Should a measles/taunps vaccijie be required 
for all students enrolling in school in Hawaii?" statistical methods can be 
^lied. Ihe a ppr opr i ate data would be collected^ organized^ and analyzed. 
Cbrrelations between variables mi^t be found and predictions would be itade. 
Based on this analysis a decision could be made. The solution mig^it not be 
exact or certain^ but it could be suggested with a measurable amount of 
ccxifidence. As concluded by the Mathematics Resource Project at the University 
of Oregon^ "StuSents must learn to xase statistics ... in problem solving to 
give reasonable answers when faced with uncertain stituations." 
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APPROACHES TO TEACHING STATISnCS 



Too often students perceive math as a class in v*dch honework is discussed^ 
a new method or procedure for solving a prcA)lem is denonstrated^ and honework 
is assigned. In general they consider mathematics boring. Mathematics^ 
however^ can and should be an exciting subject. 

Over the years^ teachers have developed maity approaches to teadiing mathematics 
that^ if used properly^ offer varied and often exciting insights to the topic 
being studied. Sane of these methods are described belov. None of them are 
mutually exclusive; many excellent lessons involve a cGmbinaticn of tliese and 
other c^proaches. 

1. AudLo-yZduaZ p^uzyitcutLon6 : Audio-visual materials provide a versa- 
tile way to esq^lore maiiy topics. Films^ cassettes^ slides^ ard 
transparencies are readily available and often extremely helpful. 
(See the Audio Visual Materials section of this guide for specific 
exanples.) 

2. Vi^zov2Ay LQ^6on& : Through careful organization or the aj ft >r opriate 
timing of a question^ a teacher can often gacrfe students into dis- 
covering "new** conc^ts. For exaitple^ a well-planned exercise can 
lead a student to discover that the sxm of tiie deviations of the 
data fron the mean is always zero. (Z(x - x) =0) 

3. Labonjoto^ L^66on6 : Laboratory lessons eqphasize learning by doing 
and are often a type of discovery lesson. The focus is on the 
learning process rather than the teaching process. Mary of these 
lessens involve experimentation and the collection, organization and 
analysis of data. One exarrple is to have students prepare and con- 
duct a survey on an issue relevant to the student body. Students 
will have to bonsider questions siKih as: What is the purpose of the 
staady? VJhat questions must be asked to achieve this purpose? Will 
the questions result in meaningful data? How can the information 
obtained be best sumnarized and interpreted? 

4. LU6on^ EvaZtxating SovJicu oj VaXa - Students should realize that 
there is often reason to doubt the validity of the data presented. 
Knowledge of the source of data often raises questions concerning 
possible biases in the collection ^ presentation^ and analysis of it. 
Guidelines for evaluating these sources mic^t include the following ' 
questions: Who is the authority? What is his/her background? What 
is the purpose of the material? Is the authority objective in the 
treatment of the material? 

5. Open Textbook StadLeJj : More often than not students do not read 
their textbooks becaiase they do not know how. As a resxilt the only 
part of the text a student is familiar with is the pages of exercises. 
If he/she has difficulty with a problan, it just doesn't get done. 
The text is not consulted for hints or e3q)lanatiQns or even defini- 
tions. There should be periods when the students read and explore 
their course materials with their teacher. This should help to 
teach students the proper way to read a math text --it can't be read 
like a novel. 

10 15 . 
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tMe CaJutooYU> : Sonetiines cactxxHis^lielp students fix ^-^ti v in 
their minds. For exanple, a stndentr jaay r emacber to questicD: the iise 
of the word average if a cartoon hasiieen shown of a man sctmerged 
in a pool of water and the cation: average depth = 3 feet. 

U6Z oj CalcuZcUou/Compu^2A6 : The availability of calculators and 
the increasing availability of corputers in schools today can provide 
valuable classrocm learning aids* Otrtil recently most prcbiens and 
exercises were chosen on the basis of ease of ccqputation. Now nore 
realistic exanple^ are possible without undue gtTpha<?is cn the 
mechanics of the prd^lem. 

U6Z o£ ModzZM Concrete models can be used to study abstract nathe- 
matical ideas and mathematical models often help in the study of 
concrete real--life situations. Graphs are models in statistics whicii 
convey infonnatian very quickly to the: eye. Scatter diagr a n g model 
possible relationships between two quantities. 

ttoe o£ Hzmpapzu and HagazAjiu i Articles clipped by the teacher or 
brouc^t in by the student can be used=to demonstrate real-^world 
^plications of statistics. Biey can also be analyzed to determine 
vdiether the data has been presented properly or v*etiier it is in fact 
misleading. 

ti^e oj TzZzv^ion : Students can keep a log of carroercials that use 
statistics to inpress the consumer. Also, news programs use statis- 
tics regularly. Oliey can be classified as misleading or aco^rtahle 
with reasons cited. Are the sources of the material identified? 
Tfere all the facts presented? Does the conclusion sean jtistif ied 
on the basis of the facts presented? 
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THE ROLE OF AUDIOVISUAL AIDS IS ^EEACEJING STATISTICS 



The use of audio-visual aids in the classroan is essential. They make 
mathematics more meaningful to students by ^Bding variety, dqpth and breadth 
to the learning- process. The students' nurtter sense, space perception and 
imagination necessary to master mathematical Ideas can be guided and built 
\xpon by teachers and, v*ien used properly, tbsse materials can help. Also, 
losing audio-visual materials should result in more correct and richer le arn ing, 
more efficient use of time and inprove student retention. 

The teacher should xmderstand, hcwsvar, that different devices offer 
imique contributions and that not every aid is suited for every purpose. If 
tb^ are not used effectively, these materials can be a waste of both time and 
money. 

Different types of audio and visual materials are xosed to attain the 
following goals, adapted frcm the bodk Guide! i hps for Teaching Mathematics by 
Donavan A. Jdinson and Gerald A. Rising: 

1^ V^uatize. aix&tnacX: axLom so thzy have, mzxtyung. For exanple, the 
film "Fact Finder for the Nation" by the U.S. Cmsus Bureau vail 
enrich the students' vinderstanding of the terms statistics and 
survey among others. 

2. lUbx^tAxiZe, appliavUoyu> mcuthQmcitic& in ou/i voonZd. The newspapers 
are full of examples of how statistics is vised in our vorld. 

3. &toig to thz school and tkz cJLassAX)om AjnponXant ^iut-hand accounts 
oi new activltiu in matkejfnatlc& and maXhmatic^ zducaZion. A ta^ 
recorded session from an NCIM meeting on the relevanoe of statistics 
in today's society can be used as an introduction to the course. 

4. BuuUd iavonabZz attitudes tovoand and inttn,ut in maXhomtics. 

5. ?KUznt the, ftistcnjf o^ matkeimZLcs (statistics) and otheA en/UdmenZ 
topics. 

6. IZZastAjote, the, discovery o^ KeJtjotlonshifA on, puncipte^. There are 
sane excellent transparency sets avail^Se for-this-purprwr, 

7. Pm&ent dynamic ideas that depend on motion. 

8. ConjieZatc matiiemxtics ujitk odAie/i subjects by -ptejbentinQ suppZementoAy 
mateAAjaZs. The film "UsiagJSQC" (Sta tist icvtl :^1i ty Control) pro- 
duced by the National Foorf Processors A sso c.: iat.jm shows how statis- 
tics is used in jdbs oonoemed with quality oootrol. 

9. Vnovide, complex dAomngs ion, 3-dimensionaZ z^^ects. 

10. Teach hou) to soZvz pn,obZems. Again, many ^trar^arency sets are 
avsdlable. 
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IrvOioduce. a nm 6abjzct ok uyUt. Correlation can be introduced^ for 
exaitple^ with the cartoon of a person sitting in a bathtub with the 
telejiione sitting on a table ric^t next to the tub. The cspticn: 
Ihis time I'm ready for you to ringi 

SujmcuUze. on, mvA^ew units uxctkin a cou^e. Tteview and sumary nay be 
done with a short film oa statistics. 




THE OODBSE 
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As stated in^tE ^thgaatics Program Guide ^ Statistics^ an Option y 
course / is intended "to provide students with an introduction to the concent 
and methods of statii3tics. It will equip them to deal with the many statis- 
tical matters of innortance to society. Topics included in this course are 
graphs and charts, coUectiai and organization of data, measures of central 
tendency and dispe rsio n, uses and misuses of statistics, frequency distribi 
ticxiSr correlation and regression." 

Uiere are seven learner objectives for this course. These objectives 
indicate the rainiraum course content for a Statistics course. The student: 



I. Distirgxiishes between descriptive and inferential statistics. 

II. Constructs frequency distributions and displays the data using 
various graphical methods. 

III. Ccrrputes percentile and percentile ranks. 

IV. Calculates and coipares the mean, the median, and the mode. 

V. Describe Itqw scores are dispersed about the center by cotputing 
range, ^8ifia^l[& deviation, variance, and standard deviation. 

VI. Calcula:^^ Irnear oorarelation coefficients and draws scattergrams. 

VII. Predicts one vari^le's value, knowing another, by xising the ieast 
squaa-es 33Egression equation and line. 

The remainiogrpages of this secticn address each of the objectives 
individually. Inforraatian relative to. each objective is provided xinder the 
headings: Inportant Cdncspts, Perfonnance Objectives of the Gburse, &nple Exercises 
and Solutions, and Suggested Student B^?d1ng and Him/Slide Presentations. 

Srportant Canc^>ts inoliTdes nEvr^TOcabclary and definitions. Notation and 
formulas are given where ^appropr±at& and examples of many concepts are 
provided. A listing of performaiaoe objectives (as tised in this^dociment refers to 
Identified course objectives for this:.sarnple course guide) which are inportant to 
mastering each learner objective is:gi^ea xmder the second heaxiing. Each one 
represents mderstanding :and/or skill to ite acquired by the students. 

Itoder the third h ffldrng , Sa^piefExearises and Solutions a variety of pro- 
blems is presented and-sototdons:^:ar^^nTT^^ In a few cases alternate 
methods of soliition are shewn. Ibe perfonnance objectives v4iich each problem 
tests a re gi ven at the beginningr of inost exercises. "(P.O. 4, 16)" Tn^arYc that 
the stndant vdU develop or demoostrabe masteiy of Perfontance Objectives 4 and 
le.^lheJisting of sanple exercises^ jnst that— a sanple. It is not intended 
to be nrmplfi te. Ifot alL dbjectises am aaepresented and sate are used inmore 
than onEEsample -exercise. Whrf it: is possible to incorporate sane of these 
questions in tests and quizzes, the teacher will have to be selective, and 
sijgplemgrrring win be necessary. 

Su^pest ed arr rfent Reading and Film/Slide Preseitations include Journal 
^rticles^ oaew^aer articles, books and chapters of books that students should 
be able to exptoce on their own or with a minimal amount of help f ixxn the 
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teacher. This list can be iised in a nunober of ways. If students are inter- 
ested in statistics, they^can be directed to some of these ipeadings to expaiJ their 
kowledge. Extra credit reports either in writing or as a class pres^- 
tation can be pr^>ared fram these materials. Teadbers can assigirxeadings^to 
individual studaits and time can he set aside in class for r»:=*] ^M >r » ^ , in 
ad£.tion to readings, fiLns-aod^slide pres e nt a tions v^ch are ^Kopriate to 
the topic are suggested. Infibrnation regarding ordering and ouMfcuiy preview 
policy for these materials aaae in the audio-visual section of thSs guide^ 

Scrae of the infornatioomrovidsd for the learner objectives"dts preceded 
by an asterisk (*) . Ihis indicates that the concept or performance objective 
is iKJt required content, butthat it is ajspropriate to the learner objective. 
Ohetteacher should use his/her own judgmait on how the information ^TOi.i1d be 
iised* In some cases it may be introduced to the entire class ^^part of the 
course, it may noft be dealt with at cill, or it may be used to challenge the 
better students only. 
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I. LEARNER OBJECTIVE: The student distingrrisfaes between descrLptrve and 
inferential statistics. 



A. Iitportant Coaacepts 

1. Statistics is both a science and an art in v*iich data are 
collected^ organized^ and analyzed to solve probleros and to 
aid in decision making. 

2. A Statistic is a single piece of data. 

3. Descriptive Statistics is a branch of statistics used to 
describe or simnanze data related to a specific population. 

4. Inferential Statistics is a branch of statistics which lases 
inf omation about a sanple to anake generalizations or predic- 
tions about the population wfaea it is either inpossible or 
iirpractical to gather all of -Hrw:^ pertinent data. 

Example: There is an electioctin October. Sherm Lee's 
name is on the ballot f oar the Board of BducatLcn* In 
Septenber her si^jporters^^will lase inf erentisil stzttistics 
to analyze her standing relative to other candidates. 
After the election in October descriptive stcttistics will 
be used to analyze voter turnover emd the election 
results. 



5, A Population is the cotiplete ^sefcof people^ objects or eraits 
about viiich information is desinad. 

6. A Sanple is a subset of the pcpuiation^ 

Exanple: In S^stember^ vten^Shegxn Lee^«5parters try 

to analyze her standing zin -tiie political raoe^ thEgwwtll 
conduct a telephone survj^^. tfeingisaaetJlst of registesBd 
voters her suqpporters w£Il:x2£Ll ^ o rmjn erl peEce^ge 

of people on this list, ^^ i - ^ ini fia fa pwuiu o jj^t c&b^b- 
tered voters makes \jp thezpgpulat±QDEwhich is critioagL to 
this problem. 5he"peoplezfixm tbeJSst }4ho are ^^^^^^ 
make vp a sanple. 

* 7. A Bias is a systematic error which affects all nBasurements the 
same way. 

Exanple: An enployee uses his car frequently for worfcand is 
reimbursed the cost of his mileage. If the rrinf^^ptf^r on 
his car is calibrated wrong, the enployee's mnoago 
reports will be biased. 



B. Perfozroanoe Objectives 

1. ihe student can identify vtether descriptive or inferential 
statistics has been used to readi a conclusion. 
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2. The student can determine viiether descxiptive or inferential 
statistics is a p propriate for a given situation. 

3. Ttie stude n t, can identify the population in a prcblem, ' 

4. The student can distinguish between popiUation data and sample 
data, 

5. Ihe s tu d ai t can describe differences between descr^>tive and 
inferential statistics. 

6. The stud en t imderstands that risk is involved in tising inferen- 
tial statistics. 

7. Ihe student xjnderstands that the source of data is ijiportant. 

8. Htsa student understands vdiy sane statistical results are biased. 



Sanple Exercises 

1. (P.O. 1^5) Find ten exaitples of statistics in the newspapers. 
Identify each as an exarqple of descriptive or inferential 
statistics. 

2. (P.O. 1^5) The vord statistics is frequently used by radio and 
television newscasters. Listen to the news and classify each 
use as descriptive or inferential. 

3. (P.O. 1^5) Classify each of the following according to 
use of descriptive or inferentiail statistics: 

a. A report fran the Gallup Polls concerning an i:pooming 
election. 

b. The Nielsen ratings of television programs. 

c. The U.S. Census Report. 

d. Guinness Book of World Records. 

e. The Depa rLmen t of Labor's report on vmenploynaent statistics. 

4. (P.O. 1^4^7^8) Discuss the following quote frcm the National 
Stooker Study vMch appeared in a magazine advertisement: 

"The overwhelming majority of menthol sDookers reported 
that low tar Merit Menthol delivered taste eqial to — or 
better than — leading hig^ tar roentiiols. Cigarettes having 
up to twice the tar." 

5. The following problem set frcm Statistics By Exanple is also an 
a ppr o pr iate exercise for use with this objective: 

23 
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"Itn Paine and Social SecuritY" by William H. Kruskal and 
Richard S. Pieters in E?q?loring Data . 



Suggested Student Reading and Film/Slide Presentatiois 

1. Brcwn, B. W. Jr., "Statistics, Scientific Method and SttcJcing," 
in Statistics; A Guide to the Unknown . 

2. Campbell, Stephen, Flaws and Fallacies in Statistical I hiriking, 
Chs?3ters 1, 2 and 3^ ' 

3. "Everything You've Always Wanted to Kxw About T.V. Ratings," 
A. C. Nielsen Co., Hbrthhrook, Illinois, 1974. 

4. "Fact Finder fior the Nation," film produced by the Census 
EureaiVtJ.S. Department of Conmerce, available free throu^ Film 
Services of Hawaii. 

5. Hansen, Morris H., "How to Count Better: Using Statistics to 
Inprove the Census," in Statistics; A Guide to the Unknown . 

6. Huff, Darryl, Hew to Lie with Statistics , CIic?>ters 1 and 7. 

7. , How to Take a Chance , Chapter 8. 

8. "The Science and Snares of Statistics," Time, Vol. 90 
(Sept. 8, 1967): 29. 

9. Taeuber, Conrad, "Information for the Nation from a Sanple 
Survey," in Statistics; A Guide to the Unknown . 

10. "We," film produced by Census BureaiVlJ.S. Department of COiinerce, 
available free through Film Services of Hawaii. 

11. "The Who, What, When, Where, Why of Polls," Honolulu Star- 
Bulletin, Frid^, Nov. 3, 1978, pages A-1, A-4. 
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II. ifiARNER OBJECTIVE: The staident constructs frequency distributiais and 
displa3^ the data using various graphical' rgtbods/ 



A, Iittx^rtant Cono^>ts 

1. A Ereguency Distribution is* a convenient organization of data 
in vmcfa infonnation is tallied in a table to indicate how 
often each data item or category occurs. 

2. Ihe Belative Erequency is a ratio vdiich:^^CGn{>ares the frequency 
of a particular data item to the nucober of data items in tibe 
entire set of data. 

3. A Class is a mnerical groiping into vizich the data have^been 
partitioned. 

4. A Class Interval is a range of scores. 

5. A Class Frequency represents the nunober of data items in a 
particular class. 

Exanple: Frequency Distribtxtion of Students' Wei^xt in 

Homeroom 8A 



Class 


Interval 


Mix^x>in.t 


Tally 


Frequency 
f 


Relative 
Frequency 
r 


1 
2 
3 
4 
5 
6 


70-79 
80-89 
90-99 
100-109 
110-119 
120-12S 


74.5 
84.5 
94.5 
104.5 
114.5 
124.5 


III 

liU // 

THL ' 
III 
I 
I 


3 
7 
5 

. 3 
1 

'l 


1^=0.15 
^ = 0-35 
^=0.20 

It " 

-1^=0.05 
^=0.05 



Zr = 1.00 



6. A Hi?!rtx)gram is a gr^ii which represents continuous nunQric£d. 
data by area, not hei^it. Ihe area tinder one rectangle of a 
histogr am (relative to the area of the entire histogram) 
corre^cnds to the relative frequency of the data it: represents. 
A histogram does not need a vertical scale, altbcxi^ p erce nt 
per unit is often used. 
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Exanple: Distribution of Monthly Wages 




4 6 8 10 12 14 16 18 
Wages (hundreds $) 

(Ihe s h aded area represents five one hurxired dollar 
intervals; 25% of the monthly wages are between 
$900«$1;400.) 

A Bar Graph uses vertical or horizcntal bars of equal width to 
r epresent data. 3he class frequency is represented by the 
laigth of the bars. 

Exanple: 1975 Yearly Mileage Per Car in Hawaii. 




2000 4000 6000 8000 
Miles 



A Pictogr^ah is a graph which uses pictures or syn4x>ls to repre- 
sent the data. A key or legend indicating the nmber of items 
represented by each s^icbol must be given. 



U.S. HaPOEAnON 


1890 




1910 




1930 




1950 




1970 




Key: = 20 million people 
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A Frequency Polygcai , or Line Graph , is formed by iitagining the 
bars of a histogram or bar gra^di and connecting the mic^ints 
of these bars with straight lines. It is used to represent 
ocxitinuous data. 

Exanple: Cable Television Subscribers in Kauai 




1971 1972 1973 1974 1975 1976 
Year 

Source: The State of Hawaii Data Pook, 1977 

A Circle Grap hs or Pie Chart , displays data and its oarpcnent 
parts in a circular format." Each sector of the circle represents 
the proportional part of the data. 

Escaraple: Honolulu Marathon Association^ 1978 Receipts 



Sponsorships 
and 

Contributions 




Newsletter 
Subscriptions 



An Ogive ^ or Cuimlative Frequency Graph s is a gr^ in vdiich one 
axis represents the valxaes of a varxable and the other axis 
represents cumulative ficequency or percent. A point on the 
graph indicates the percent of conservations v*iich is either 
equal to or below that score. 

-Exan^vle: — In-^e-ogive-<>n-the~next— page-l3ie-estimated-5Gt^^ 
percentile is approximately score number 8. A score 
of 25 has an estimated percentile raiik of 83. 
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*12. 




5 10 15 20 25 30 
Nunber 

Scores on Math Exam 

A Normal Distribution is a synroetric distribution v*ich has 
bell-sh^jed curve. 

Exaople: 



*13. 
*14. 

*15. 





200 300 400 500 600 700 800 
SAT MAXH SOORES 

A Skewed Distributicai is a distribution ^*ich is not synnetric. 

A Negatively Skewed Distrilaition has a relatively large nunber 
of large valxiies. 

A Positively Skewed Distribution has a relatively large nutter 
of snail valines. 

Exanple: 




Number of Children/Family in U.S. Scores on an Easy Test 
(Positively Skewed Distribution) (Negatively Skewed Distr.'bixtjai) 
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B- Perfomojice Opjectives 

1. HiB student can read data presented in tabular or graphical 
displays* 

2. The student understands that to gra^iically display data^ the 
data inust first be organized and a frequency distribution 
ocrrpiled. 

3. ihe student understands that the data in a frequency distribu- 
tion should be organized in rank order. 

4. The student can determine a reasonable nunfcer of intervals for 
a specific data set. 

5. Ihe student can determine a reasonable interval size and the 
class limits for each interval. 

6. The student landerstands that each data item belongs in exactly 
one interval. 

7. The student can group data into intervals. 

8. The student uncJerstands why the number of intervals vised to 
display data affects the appearance and possible interpretation 
of a graph. 

9. The student understands the ccnsequenoes of reducing the niiriber 
of class intervals when displaying data. 

10. The student can determine the relative frequency of an event 
or an occurrence. 

11. The student understands that a histogr a m displcys continuous 
numerical data. 

12. The student understands that a histogram is preferable to a bar 
gra^i when the data is continuous. 

13. The student understands that a key or legend must be given with 
a pictograpti. 

14. The student understands that histograms^ bar gr^iis^ and fre- 
quency polygons can be losed to display data over time. 

15. The student understands that a circle graj*i displays data from 
one point in time. 

16. The student understands that a circle graph displays a distri- 
bution of parts. 

17. The student can construct histograms^ bar gra^is^ pictogrcrohs^ 
circle graphs^ and firequency polygons. 
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18. The student landerstands viiich type of gr^ is ap propriate for 
displaying a specific set of data. 

19. The student can oonpare two sets of similar data presented 
graphically. 

20. '" Die student understands that relacive frequencies must be used 

to coipare data sets with different nutibers of observations. 

21. The student can e3q>lain why certain gr^shs are misleading. 

22. ihe student can describe how data has been distorted or mis- 
represented on certain graptxs. 

23. ihe student understands that the numerical scales of a gr^qph 
should begin with zero. 

24. The student understands that the nianerical scales of a graph 
should be marked in equal intervals. 

*25. The student can determine curnulative frequencies. 

*26. The student can construct an ogive. 

*27. The student can estimate the percentile rank of an obseirvation 
from an ogive. 

*28. The student can estimate v*iich observaticai has a specific per- 
centile rank from an ogive. 

*29. The student can distinguish between normal and positively and 
negatively skewed distributions. 

*30. The student can give examples of normal ai^ positively and 
negatively skewed distributions. 



Sarrple Scercises and Solutions 

1. (P.O. 2-10,17) ^^^.adrey wanted to buy her boyfriend a caraera for 
his birthday. Below are the prioss. in dollars^ she has been 
quoted by different stores for the sawe camera: 



319 


285 


395 


405 


350 


355 


370 


347 


296 


399 


324 


412 


.315 


350 


350 


340 


360 


333 


389 


425 



a. Construct a frequency distribution. 

b. Display the data on a histogr a m. 



SoZiUion: 



a. 





TaZZy 


¥A.e.qae.ncy 


Fnzquzncy 


2S0-309 


II 


2 


0.10 


370-339 


nil 


4 


0.20 


340-369 


7HIII 


7 


0.35 


370-399 


nil 


4 


0.20 


400-429 


III 


3 


0.75 



7.00 



0.4 
0.3 
0.2 



0.1- 



280 310 



340 370 



400 430 



(P.O. 1,15,16,17) 



Entertainment 
Other 




Snith Fondly 
Budget 



a. What percent of the Snith 's budget is spent on bills? 

b. - Is more i tpne y spen t o n food or rei iL? " " ' 

c. If their monthly incone is $700, hew much do they spend 
on food? 

Solution: 

a. 15% [100% - [35% + 301 + 10% + 10%]] 
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6. Rewt. 

c. $210 {30% oi $700 - $210) 



(P.O. 1^10^25) Ccraplete the followiiig sunnary table: 



Score 


Frequency 


Cumulative 
Frequency 


Relative 
Frequency 


131-150 
111-130 
91-110 
71-90 
51-70 
31-50 


10 


10 
30 




30 






0.25 


15 




120 





SoZjuUtion: 







Cunulative 


Relative 


Score 


Frequency 


Frequency 


Frequency 


131-150 


10 


10 




111-130 


20 


30 


0.17 


91-110 


30 


60 


0.25 


71-90 


30 


nr 


0.25 


51-70 


15 


105 


0,1^ 


31-50 


15 


120 


0.13 



(P.O. 21^22^23/24) Find exanples of graphs in newspapers and 
magazines that are misleading. What causes these grs^ihs to 
be misleading? Were they oonstnacted this way deliberately? 

Identify a relevant issue at your school or in your ocnnunity 
and conduct a survey to gather opinions on this issue. 
Sumnarize the data collected in a frequency distribution and 
in an ^^propriate graph. 

(P.O. 18) Mhidi type of grapti would be appropr i ate to displ2ty: 

a. Hhe populations of Hawaii's major isla nds? 

b. The Hawaii CJounty's harvest of macadamia nuts between 
1950 and 1979? 

c. Sharen's Saturday morning weight from January 1979 to 
July 1979? 
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SoZution: 

a. BcuL Gnaph on, COicZz Gnaph on PZctognjoph. 
6. ^nzquency Polygon [Urn Gnaph] on HjUtognjm. 
c. Pmquency Polygon. 

The f ollcwing problem sets fron Statistics By Exanple are also 
^s p ro pri ate exercises for lase vdth this objective: 

a. "Fractions on Closing Stock Market Prices" by Frederick 
Mostellery Exploring Data> 

b. "Organizing and Heading Population Data" by Douglas H. 
Spioer, Exploring Data , 



BIRIHS (XCDRRING IN HAWm 




a. 
b. 

c. 
d. 

e. 

f. 

g- 



1910 1920 1930 1940 1950 1960 1970 

How TTBny births occurred during 1930? 

During v*iich year were there agapraxiitately 38 births per 
1,000 residents? 

Were there more births in 1940 or 1955? 

True or Fedse: In 1970 approximately 22 births occurred 
in Hawaii. 

During which year between 1910 and 1970 did the fewest 
nunber of births occur? 

VJhy was the birthrate low at this time (see part e) ? 



VJhat is the current trend in terms of births occurring? 
Solution: 

a. --28 pQA 1,000 m6<dzrvt6 b. 7920 and 7925 

c- 7955 d. FaZsz. -22 pe^ 1,000 

ne^ldzntA 



e. -1945 mil 

g. PecAeoA-oig; mo^e p^opl^ ojul conceAned voWl population 
cont/vot. 

9. Ocnplete Chapter 9, Lessons 1, 2, and 5 in Harold Jacobs' 
bock MatJiannatics; A Human Endeavor , 

10. E T (A O) N (I R) (S H) D L (C U M) (F P Y) (W G B) V (K X J) (Q Z) 
Ihis is a list of the 26 letters of the aljtebet in decreasing 
order of iise. Letters groiqped by parentheses have about the 
same relative frequency in the English language. 

a. Analyze the Morse code in terras of this list. Do the 
symbols provide for an efficient language? Can you invent 
a better one? 

b. Analyze the game Scrabble in terms of this list? Does it 
make sense? 

*11. (P.O. 29) Which of the following sets will have a normal 

distribution and viiich will be skewed? If skewed, indicate 
vdiether it is positive or negative. 

a. Ihe age at which people retire^ 

b. The annual inoorae for families in the U.S. 

c. Tenperature at 3 p.m. in Honolulu. 

d. IQ scores of people in the U.S. 
SoJbjiZionz 

a. NzgativeZy skewed b. ?06<XlveZtf ^km^d 

c. HomaZ d. Honsnal 



C. Suggested Student Readings and Filn^/Slide Presentations 

1. Canpbell, Steven, Flaws and Fallacies of Statistical Thinking , 
Chapter 5. 

2. Huff, Darryl, How to Lie with Statistics^ Ch^Jters 5 and 6. 



3. "Presentation of Data," slide/cassette presentation by Lansford 
Publishing Co. 

4. "Statistics and Gr^*s I/lI/" video-cassette presentation by 
Great Plciins National Instructional Television Library. 

5. Tanur, Jldith, editor. Statistics; A Guide to. the Unknown. 
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I- LEARNER OBJECTIVE: The student caiputes percentile and percentile ranks. 

A. i j qx) rtai it Ocaioepts 

1. A Percentile is a measure of position within a distribution 
v4iic±i gives the relative standing o£ an individual item as com- 
pared to the entire grocp of data. denotes that scroething 
is in the i'th percentile. 

2. A Percentile Rank of a term in a distribution indicates the 
percentage of scores within a group of data that fall below a 
specified score. It is found by adding the percentage of terms below 
the score, B, to one-half the percentage of terms equal to the score. 

Percentile Rank of x = ^ • 100 

n 

Exanple: In one class scores on a math test were 27, 28, 31, 
31, 42, 47, 48, 49, 49, 49, 49, and 53. Kiito's score of 
49 has a percentile rank of 75. Another wsy of saying 
this is that Kiiao scored in the 75th percentile. 

(Kino's percentile rank = ^ Ij^^^^ * 100 = ^ • 100 = 75) 

3. A Raw Score is the value of nunerical data given in the originaJ. 
loiits of roeasuraoent. 

4. The Lcwer Quartile ^ Qi , is the 25th percentile of a distribution. 
TV«ity-f ive percent of the terms are below the quartile and 75 
percent of the terras are above it. 

5. Ihe l^per Quartile ^ Q3, is the 75th percentile of a distribution. 
Seventy-five percent of the terras are below Q3 and 25 percent 
axe above it. 

Exanple: Diere are 20 terras in the following distribution of 
scares: 62, 68, 72, 73, 76, 76, 79, 83, 85, 85, 85, 86, 
86, 88, 89, 91, 91, 93, 95, 100. 25 percent of 20 = 5, 
so Qi will lie betiSreen the 5th and 6th score: Qi = 76. 
75 percent of 20 = 15, so Q3 will lie between the 15th and 
16th score: 89 < Q3 < 91. 



-B. Perfonnanoe-Objectives- 



1. Tba student understands why a raw score alone is often 
meaningless. 

2. The student can determine a percentile rank for a score in a 
grouped data frequency distribution. 



3. ihe student understands that a percentile rank is meaningless 
without reference to a specific groqp. 



4. Ohe student xancJerstands that^ scxare with a percentile rank of 

N is the sane liung as saying-die scxare is in the Nth percentile. 

5. The student ijnderstands that percentiles from two different 
grcxps cannot be ccnpared vdthcut additional infomation. 

6. The student understands that the 50th peroraitile is also fian^ 
the median and the second quartile* 

7. The student understands tiiat the. three quartile points divide 
the data into four equal parts* 

8. The student xanderstands 1±at all histograms can be scraiBrized 
lasing percerAiles. 

* 9. The student can determine the a p pr oximate irsM score of a percen- 
tile in a grcxped data frequency distribution. 

10. The student understands that percentiles usually cannot be 
added, averaged or multiplied. 

U. The student understands that percentiles are rxyt evenly spaced 
along test score scales. 

12. The student can determine percentages of a number. 



Sanple Exercises 

1. Is it possible for a score to be in tiie 100th percentile? Give 
an exanple or e>5>lain why not. 

SoZatLon: 

It Z& ^unpo66ZbZz. The io^jnuZa £oA, finding the peAcjentUe, ioK a 
6co^z AJivoZvu adding only onz-hal£ thz peAcentage oi teAM 
equaZ to thz 6co^ to thz peAczntagz 6coaz& beZcuj thz ^conz. 
Th^zioKz, thz peAczntite a 4><lokz usUZ aJlsjoay^ be £m4 than 
100: [100 - onZ'hati tkz peAccntagz o£ tznm ejqaaZ to thz 
^^conz). 

2. (P.O. 3,5) Maria and Stanford are in two different itath 
classes vAuch took the same final exam. Maria soared in the 
78th' percentile in her class and Stanford soared in the 83rd 
percentile in his. Mho is the JDetter student? 

Th2Az -66 not enougk AJi^onmatA^n to an6i/oeA the question. It -cd 
po66^bZz that UaALa'6 cZa^6 did exceptlonaJUff mJtt and a nxm 
6con.z oi 92 pZaced hzA in thz 78th pcAczntUz. Stan£oAd'6 
cZa^6 might not havz done mZZ and a woo 6coAz o^ 71 might 
givz him a peAcentiZz Konk o^ S3. 

3. (P.O. 2,4,9) Twenty students at Hawaii High Sdiool took the 
* College Board . S.A.T. 3he mathematics scares for these 



students are: 



Joe - 


461 


PixireY - 


386 


Hans 


- 555 


Allen - 


479 


Bill - 


286 


Eric - 


579 


Mary • 


- 320 


Kirk - 


672 


Obe - 


579 


Evans - 


402 


Kate 


- 436 


Terry - 


542 


Eseta - 


461 


Maina - 


315 


Tcxad 


- 584 


Dave - 


337 


i^jril - 


395 


Ton 


463 


gialia 


- 483 


Gail - 


428 



a. In this class ^*iat is the percentile rank of Terry? 

b. What is the percentile rank of Audrey? 

c. Which students scared closest to the 60th percentile? 
SoZution: 

a. Thejiz o^e 74 voho 6co^e.d beZovo TeAAy and thzAo, \u 

b. pzAdzyvUZz Kaytk = ^ ^g^^^^ • 22.5 

c. To fae in thz 60th pzAczntUZz, 

^ • 700 = 60 0^ 8 + %E =72 

Whzn nxvnk oKdzAzd, tkz 6co^z^ that comz cZo6Z^t to 6atcS'' 
iyinQ that KzqwUizsnznt OAZ Tom^6 and kltzn*6. 

Tom^6 pzAcentUZz Aank - 57.5 and 
Altzn'6 pzAczntilz Aonk = 62.5 

(P.O. 2) In the junior class of 250 stixlents only 55 students 
sold more than 25 Huli-Huli Chicken tickets. Malia and three 
other students each sold 25 tickets. Find ffelia's percentile 
rank. 

SoZutiom 

li SS 6tudznt6 6 old moKz than 25 tidizt6 and 4 6tudzntA 6oZd 
zxacZly 25 tlckz^, 250 - (55 ^ 4) - 797 6tujdznt6 6old Zz^6 
than 25 tidizt6. ThzJizioKz, 

MaZAja'6 pzAczntiZz nxmk = ilO^*^ * " ^^"^ 

(P.O. 4,12) In a class of 32 students^ Genoa had a percentile 
rank of 25. Hgw inai^ students had scores lower than Genoa? 

SoZution: 

Bight 0^ thz 6tudznt6 had ZovozA 6co^z^ [25% o^ 32 ' S). 

(P.O. 2,4,9,12) Biis is a distribution of the heights of the 
ninth grade students at Ktona High Sdxx>l: 



Hfeic^t 
(in inches) 


Frequent^ 


Eeidht 
(in inches) 


Frequency 


54 


1 


60 


9 


55 


1 


61 


7 


56 


3 


62 


5 


57 


4 


! 63 


2 


58 


7 


64 


2 


59 


8 


65 


1 



a. VJhat is the pexoentile rank of a height of 62 inches? 

b. VJhat percent of students are taller than 60 inches? 

c. Roland is 58 inches tall. What is his percentile- rank? 

d. What percent of students are more than 60 inches tall ^ 
but less than 64 inches tall? 

e. How tall is a student in the 40th perx»itile? 
SoiuutLon: 

a. ¥oKiy oi the. 50 6tudzyit6 kavz hoAjQkte toj^h than 62 Incku. 
ThoAQ^ioKe,, 

6. Seventeen oi thz 6tud2nt6 cjvsl talZzn. than 60 Inchu 
[17/50 = 34%). [ThU qaution ha^ notkcng to do (oUh 
pe^cen^e >ianfe&/) 

c. Roland' 6 pe^centcCe nardi = ^ ^g^^^^ • 100 = 25 

d. ThoAz OAZ 14 6tudznt6 In tkU cjoJtZQoKy. This Is 14/50 on, 
28% oi thz 6tudznt6. 

e. A 6tuxkjnt in thz 40th pzAcentiJLe. l& taJULvi than 40% o^ all 
6tudent6 140% 0^ 50 = 20). ThoAdioKa, ^omaonz taULoji than 
20 6tudznt&, OK 6omzom 59 indiu tall Ju In thz 40th 
pQAdzntiZz. 

7. Have s tu dents find exanples of percentiles and p^rryritile ranks 
that affect them. (Exanples include student rank xsgcn gradua- 
tion and percentile rank on College Board scores.) 



Suggested Student Rprriings 

1. Canftell^ StejAien^ Flaws and Fallacies of Statistical Ihinking^ 
Chc^>ters 8 and 9. 

2. Tanur, Judith^ editor. Statistics: A Guide to the Chkncwn. 



IV, IfflKNER CBJBCnVE: The Student calciilates and cocpares the mean, median 
and the mode. 



A. iTHxartant Concepts 

1. TbB Mean is the arithmetic average of a set of nuntoers* It is 
found by dividing the sun of the nmfcers by the nunber of num- 
joers added, IT (read -bar) symbolizes the mean of the sample 
data and or inu^ represeits the population mean. 

Mean = ^ 
n 

Mean for grot?)ed data = =^ 

2. The M edia n of a set of data is the middle value ^^hen the data 
is ordered. It is in the (rifl)/2 position, where n is the 
number of data elements. If an even number of data exist, the 
median is the arithmetic average of the middle two nunters. 

3. In a set of numerical data, the Mode is the number whicii occurs 
most often. It is possible for a set to have one mode, i» 
mode, or more than one mode. 

Exanple: Given the set A = {1,1,2,3,4,4,5,8,9} 

Mean = y = ^ = ^■^^■^^^34^4^54^84-9 ^ ^ . 

n 9 9 

Median is the term in the = ^ = 5th position. 
TherefOTe, Median = 4 

Hiis set is bimodal; the modes are 1 and 4. 
Exartple: Given the set B = {1,2,3,4,1,4,3,8,9^4} 

^ = ^ = f =§=3.9 
*f^9dian is in the = = ^ position. 

Therefore, Median = ^ = 3.5 
*Mode = 4 

*To find the Median and Mode, the set had to be Grdered: 
B = {1,1,2,3,3,4,4,4,8,9}. 

4. Measures of Central Tendency are nunerical methods that produce 
a single ni m be r to describe tiie location of a typical 
observation. M^an, median and mode are three measures of 
central tendency*. 

5. is the Gteek r^mbol read as "sigma. " It is used as a strana- 
tion notation and appears in the formula for determining the 
mean. 



ERIC 



Zx means "the sim of all x's.** 



The Wgj^ted Mean is the arittmetic average of a set of nunbers 
in vSuch all values are not of equal inpcartance. To ocnpute a 
weic^Tted mean multiply each ntiriber x by its assigned nunerical 
weight w and then divide the sum of the products by the sum of 
the weights. 

Weighted mean = ^ 

Exairple: Naoni has $1,000 earning 5% interest and $5,000 

earning 8% interest. Oherefore, her money is earning a 
mean interest of 7.5%. 

£xw _ (0.05)1,000 + (0.08)5,000 _ ^ ^^.^ 
ZW 1,000 + S,000 0.0075 



Perfontance Objectives 

1. Die student understands that the word average can refer to the 
mean, median or mode of a set of nunbers. 

2. ihe student understands \flhich statistic— mean, median or mode — 
is ^3propriate for a given situation. 

3. Ihe student uxxJerstands that the mean is always a uniqae nuraber. 

4. Ihe student understands that the mean can be calculated for airy 
set of numericsd. data. 

5. Ihe student xmderstands that in a histogram the mean acts as an 
equilibrium point, or "balance point. *• 

6. Ihe student understands that the mean is the most sensitive of 
the three averages becaxise it is determined by every item in a 
set of data. 

7. Ihe student understands that extreme values distort the mean 
more than the median or the mode. 

8. Ihe student understands that vihen data are rank ordered the 
number of observations to the left of (or above) the median 
equals the number of observations to the right (or below). 



9. The student understands that the median of a histogram SQ)arates 
the histogram into two sections with equal areas. 

10. The student imderstands that tiie median is the seocnd quartile 
of a distribution. 

11. The student understands that the median can be xased to describe 
events vMch cannot be quantified (e.g., scmething of average 
difficulty) . 



Ihe student urxaerstands that to f ijid the node requires no 
calculations. 



Ihe student xmcJerstands that the mode can be used to describe 
both quantitative and qualitative data. 

The student xanderstands the effects on the mean, median and 
node vten each piece of data is increased or decreased by a 
constant amount. 

The student can find the overall mean of several sets of data 
given the mean and the mzcber of observations in each set. 

The student can read and xase the surattation notation. 



The student understands and can use subscripted variables. 

lt)B student can calculate the rtean, median and mode for grocped 
data. 

The student xmderstands the relationship between the f ornula 
for finding the mean for ungrotped data and the fonmila for 
gxxxped data. 

The student can find the mean of grocped data when class 
intervals are tised in the frequency distribution. 

The student understands that the mean value is an cpprajdnation 
when data are given in interval f oim. 

The student can determine a weig^ited mean. 

The student xmderstands when it is appropriate to use a 
v^ghted mean. 

The student is aware of a special class of wei^ited averages 
called index nunfcers such as Gross National Product, Consuner 
Price iDdex and the NY Stock Exschange readings. 

The student can f iixl the estimated median of grocped data vten 
class intervals are xased in the frequency distribution. 

The student vmdastands the relationship of the mean, nedian 
and mode in a nonnal distributicxi. 

The student xmderstands the relaticxiship of the mean, median 
and mode in a skewed distribution. 

The student can calculate the mean of a set of data by using 
an "assumed mean" (see Exercise C.l) . 

The student xanderstarxis that the mean is the most useful mea- 
sure of cmtral tentency becaxase it can be treated algebraically. 




30. The student understands that people and cxnpanies try to influ- 
ence others witii inf onnaticn about averages that is often 
deceiving — it is lariknown \Aich average is iteant. 



Sanple Exercises and Solutions 

1. (P.O- 3,4,8,12,14,28) 3he number of cars in a parking lot each 
day this week was 48, 37, 49, 59, and 40. 

a. Con|3ute the mean, median and modal narber of cars. 

b. If there had been five additional cars parked in the lot 
each dc^, what would the mean and median be? 

SoiwCion: 

a. Flut oAAongz the, data In ncunk oAdeA: 
37, 40, 4S, 49, 56 

Mean 



2. 



a. 



6. 



Zx 23c' 

^ = -5- = 46; Median = 48; theAe >c6 no mode. 
[aZttnjtuvte ^oZwUon ioK mean) 

Gtiew the vaJbxje oi the mdxn—45. The dciieAence beXmen 
each data point dnd the as^tmed mexui o£ 45 l6 -S, -5, 3, 
4, and 11. On the aveAoge, the assumed mean jU mono bu 
-i^['5)^3H^11 5 , ^ . ^, ^ ^ 
^ " "5" ■ TheAe^onz, the actuaZ mean aj^ 

45 ^ 1 = 46. 

Mean = 46 + 5 = 51; Median = 4S + 5 ^ 53. 



(P.O. 5,6,7,9,27) Use the words mean, median and mode to com- 
plete these statements. 




a. X represents the 

b. y represents the 

c. 2 represents the 



of the distribution, 
of the distribution, 
of the distribution. 



SoZution: 

a. mode b. medJian c. mean 

The mode, x, >l6 the mo6t inzqiwnJUbj oecwuung vaZae. The mean 
i6 mo6t aiiecjtejd by the p^e^ence oi extreme vatue^ in a dcitAl- 
buZion. The median ^epoAate^ the hi6togAjam into ts/00 6eation6 
oi equaZ ojiea^. 
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(P.O. 5,8^9) Bie dot±ed line at x sQ>arates the histogram into 
tMD sections of equal area. Nhat is x? 



Soiwtion: The. rmdain. 

(P.O. 3,4,8,12,14.18.19,20,21,25) Ohe test results in an 
introductory psychology class were as follows: 



Score 


No. of Students 


70-79 


40 


60-69 


75 


50-59 


50 


40-49 


20 


30-39 


15 



a. The media n and mode fall into vghich class intervcds? 

b. Calculate the ^praxinate mean soore. 
*c. Calculate the approximate median score. 

a. ThoJid ojid 200 6tudznt6 6o the. mzdUxm i6 jLn the. ^ » 100k 
position. ThoAzion^z, aX JU In the. IntoJival 

60-69. The. mode. Z& also In the. Junte^voaJi 60-69. 

b. The. midpoints oi the. ZnteAvals (Vie. 74.5, 64.5, 54.5, 44.5, 
and 34.5. LU^Zng the/>z vaZazs and the. ionmuZa Ion. qnouped 
data: 



74. 5{40)^64.5{75]^54. 5150)^44. 5[20]*34.5n5 ] 

m 

11,95 0 



- 59.75 



[aZteAnate. solution] 

Subt/uict 54.5 iKom e/zch midpoint o£ the. Zntexvats: 20, 
10, 0, -10, -20. U^AjiQ the^z vaZae^ and thz ionmxla ion. 
gnouped data: 

u = 54 5 = 54 5 ^ i0i40]^10l75]^0{50)'^-10[20]^-20{15] 

" 54.5 ^ - 54.5 ^ 5.25 = 59.75 

Thz mexUan i/> in thz lOOh po6^tion. Counting inom thz 
bottom thojiz a/iz 85 6cone^ up to and incJlmUng a 6Conz o£ 
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59. AnotheA 75% 6con,z& okz nzzdzd in thz mxt ^nteAvat. 
Since, thviz o/te 75 6cjoku jui that AJiteAvaZ the. mediMi JU 
15k 

thz 4co>te --t2 the, way betJjozzn 60 and 69. Soice 

-j^ X 10 ^ 2.1 itejL AM thz length oi thz InteAval] thz 

mzdian nmt bz 2.1 unit6 bztfond 59 [thz la&t 6cjokz 
counted] . ThoAzionjz, thz mzdian -c6 e^timtzd to bz 
59 2.1 o>t 67.7. 

(P.O. 2^6^7^8) Which will be larger^ the msan or the inecaian 
age of guests at a Icxal disooth&qae? Explain. 

Solution: 

VAobabZy thz mean. Ho6t ducothixiuz& havz a mJutuMm agz 
^zqiU^ement. Mbo, mo6t gueMt6 tend to bz Jin thz 6amz agz 
catzgo^e^. TheAz aAz o£tzn a ^ew "oldeA^' guz&t6. Thz agz oi 
thz&z "oideA" guz&t6 uuZt a^ejct tkz vaZuz o^ thz mean much moKz 
than thz vaZuz o^ thz median. 

(P.O. 16,17) yi = 7, 72 = 13, ya = 14, yi, = 0, ys = 6, 
zy - ? 

SoZwUon: Zy = 7 -f- 13 -I- 14 -t- 0 -I- 6 = 40 

(P.O. 3,4,18,19,22,23) Keola bou^t 20 shares of stock for $25, , 
50 shares of a second stock for $15 and 30 shares of a third 
stock for $20. What was his mean price for a share of stock? 

Solution: 

Sincz each 6hxVLZ o£ 6tock ha& a dLi£eAent valuz, ok might, thz 
^oAjnuta ioK weighted mean mu^t 6e a6ed. 

„ . Zxm; . 20(25)1^50(75)1^ 30(20) 7,^50 ^ „ 

(P.O. 3,4,6) Leilani has worked for a total of 52 hours in the 
last three weeks. If she wants to average 16 hours a week, how 
xnai^ hours must she work this week? 

Solution: 

TkU pnjoblem mi^t bz worked backsMAxU. To avenagz 16 houxs ^ok 
thz jouA weefei, thz total numbeA ojj houJU 6hz mast coo>tfe i/> 
16 ^ 4 ^ 64. TheJizioKz, 6hz mu£t wonk 64 - 52 = Tt-^houn^ t^ 
vozek. 

Find exaiqples of measures of central tendency used in news- 
papers, in magazines and on television. Have they been used 
properly? Are they deceiving? 

Ihe f ollcwing prdblem sets from Statistics By Exanple are 
also appropriate fox xise with this objective: 

a. ••Babies and Averages'* by William H. Kruskal, E&^loring 
Data. 



b. "Characteristics of Menfcers and Their Families" by Joseph 
I. Naxas^ Esgploring Data . 

c. "collegiate Football Scores" by Frederick Mosteller, 
Exploring Data . 

d. "The Cost of Eating" by William Kniskal, Exploring Data . 

*e. "Prediction of Election Results fron Early Returns" by 
Joseph Sedransk/ Weicfaing Chances . 

f . "Ratings of Typewriters" by Frederick Mosteller^ E>g)loring 
Data . 

12. Mary of the student pages 513-539 from The Mathenatics Resource 
Project; Statistics Infonnation and Organization are cdso 
appropriate exercises for lOse vath this objective. 

13. CCrplete Chapter 9, Lesson 3 in Harold Jacobs' book Mathenatics : 
A Human Endeavor. 



Suggested Student Readings and Filiq/Slide Presentaticiis 

1. Angoff, William H., "Calibrating College Board Scores," in 
Statistics: A Guide to the IJhknown. 

2. Canjtell, Stefdien, Flaws and Fallacies in Statistical Thinking , 
Chapter 6. 

3. "Distributions," sound/slide program by Prisnatron Productions, 
Inc. 

4. Huff, Darryl, Hew to Lie with Statistics , Ch^>tersr2-and 3. 

5. McCarthy, Philip J., "Ihe Consumer Price Index," in Statistics ; 
A Guide to the Unknown . 

6. Moroney, M. J., Facts from Figures . 

7. Phillips, Jdin L., Jr., Statistical Ohinking, A Structural 
Pipproadi , Ch^Dter 3. 

8. "What is Average?" sound/slide program by Prismatron Productions, 
Inc. 
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LEABNER CB3BCTIVE: Bie Student "describes how scores are dispersed about 
the center by ccnputing range^ average deviation/ variance^ and standard 
deviation." 



A. Iirportant Cono^ts 

1. The Range of a set of data is the difference between the largest 
and the smallest values in the distribution. 

Exairple: For the second week in June^ the high and low tenper- 
atures in Honolulu were as follows: 88/69 ^ 87/68 ^ 90/68 ^ 
90/70, 86/67, 89/70, and 85/68. therefore, the range in 
tenperature that week was 90** - 67** = 23**. 

2. The Average Deviation of a data set is the sum of the absolute 
differences of the nurnbers fron the mean divided by the marber 
of observations. VJhen describing saiiple data, 

average deviation = " ^' 



n 

and for population data, 

average deviation = 

The Variance of a set of data is the average of the squares of 
the differences of each observation fron the mean, a , or 
Sigma squared, represents a. population variance aid, the syinbol 
s^ is used for a sanple variance. (Becaxase Z(x - x)^ <. Z(x - p)' 
the divisor, n - 1, is used with sarrple data to avoid bias.) 

^2^l^C^ ^ 32,, (X-X)^ 

n n - 1 

More convenient ocnputational equations for variance are: 



2=^.S^ a ^ nlx^ - (Zx)^ 

n n.2 n - 1 



Note: a^, the population variance, should not be confused with 
Z, the sntall Greek syitJbol used as a suitination notation. 



4. !Ihe Standard Deviation describes the distance by viiich a typical 
cteervation differs frcm the mean. It equals the positive 
square, root of the variance. 



/ n / n - 1 

Hhe corresponding cotputational equations for staxxJard devia- 
tion are: 

/ n n2 / n(n - 1) 
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Rule of thumb: Bie ratio ^■k^^^J?^^- is rarely smaller 
than 2 or greater than 6. standard deviation ^ 

Measures of Variation are methods of analyzing the dispersion 
or the differences anong terms in a distriJbution. Range, 
variance, standard deviation, and average deviation are all 
measures of variation. 

Exanple: A = {13,14,15,15,16,17} 
B = {5,10,15,15,20,25} 

In set A: y = 15, median = 15, mode = 15 
In set B: y = 15, median = 15, mode = 15 

Range of set A = 17 - 13 = 4 
Range of set B = 25 - 5 = 20 



Avg. Deviation of A = ^ ^ 

^ n 



2+1+0+0+1+2 6 , 
"5 ^ 



Avg. Deviation of B = ^l^^" H = l(H5+0+0+5+10 ^ ^ ^ 3 

„ 2 _ Z (x - y) ^ _ 4+1+0+ 0+1+4 _ 10 _ 5 
^A H 5 J"^ 

2 _ Z (X - y) ^ _ 100+25+0+0+25+100 _ 250 _ 125 



^B = 



n 



^B = 



"B 



In every case^ the measures of variation for set B are 
larger than those for set A, Hha data in set B is inore 
dispersed or spread out. 

Coding is a method of siirpli^dng ccnputations for the mean^ 
variance and standard deviation by first adding or subtracting 
a constant amount to each term in a distribution. 



Exairple: Five light bulbs with an. "average life of 1^000 hours" 
were tested-fcy the quality control department. Ihey 
burned for 960^ 1^070^ 995^ 1^040 and 980 hours each. 
To fi^d the variance and standard deviation^ the data is 
arfar^jed^ih^ijic^ obdedTDy'sCibtractiiig 
1^000 frcm each numL-a:. Tba variance and standard devi- 
ation remin the sane for coded data as for original data. 

(Zx)2 

n 

8,525 



sum: 



X 


x2 


-40 


1,600 


-20 


400 


-5 


25 


+40 


1,600 


+70 


4,900 


45 


8,525 



Hierefore, = -- — 



n2 
45^ 



a = 



"ST 

1,705 - 81 = 1,624 
✓1,624 « 40.3 
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(The mean is obtained by adding 1,000 to the mean of the 
new distribution. 

Uierefore, y = + 1,000 = + 1.000 = 1,009.) 



B. Perforroanoe (SDjectives 

1. The student understands that the range depends solely on the 
two extreme values in a distribution. 



2. Ihe student understands that the range is affected by extreme 
values. 



3. The student londerstands that the range does not indicate how 
the other terns vary. 

4. The student can determine the square root of a nunober by hand, 
with a calculator or by using a table of square roots. 

5. The student xmderstands that the sum of the_differen;:;^3 of each 
observation from the mean is zero. [Z(x - x) =0 and 

Z(x - y) = 0] 

6. The student understands that in most cases the measures of 
variation xose a measure of centred tendency as a reference. 

7. The student understands that the variance measures the mean 
of the squared deviations of each observation fecm the mean. 

8. The student can determine the range, average deviation, 
variance a: 1 standard deviation for grocped data. 

9. The student can detenakie the range, average deviation, 
variance and standard deviation for grouped data v*ien class 
intervals are vised in the frequency distribution. 

10. The student \mderstands that the variance, the standard devia- 
tion, and the average deviation are measures of variability 
that are affected by every dDservation. 

11 . The_stajdent^^ the value of a , 

standard deviation, the more dispersed the scores are ebaot 
the mean. 

12. The student understands that a must have a valxae between the 
largest deviation fron the mean and the smallest deviation from 
the mean. 

*13. The student understands that for many sets of data, roughly 
68% of the observations are less than standard deviation 
as^. from the mean and that rou^ily 95% are less than two 
standard deviations away. 
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14. 
15. 



•ttfce student can esqjlain the concept of variability and the 
purpose of the measures^ of variability. 

The stud^t can describe the differences in two sets of data 
with identical measures of central tendency^ but with different 
standard deviations. 



16. Uie student understands that if each data item is iiicreased or 
decreased by a constant amount^ the standard deviation and the 
variance are xinchanged. 

*17. The student understands that coding can simplify ccqputations 
if xised correctly. 

18. The student xjnderstands that the average deviation is less 
popular than the standard deviation because absolute value 
is difficult to work with algebraically. 



Sarrple Exercises and Solutions 

1. (P.O. 10^11^12) What does a distributicm lock like if the 
standard deviation is zero? 

SoZation: 

EveAy zLmoyvt o£ thz set l& oxiaal to thz mean. 



(P.O. 4,16) Given A = {5,6,6,8,9,9,13} 

a. Find the mean and standard deviation. 

b. Create set B by adding 12 to each element of set A. 

c. Find the mean and standard deviation of set B. 

d. Create set C by subtracting 4 from each element of set A. 

e. Find the mean and standard deviation of set C. 

f . If set D is formed by adJing 21 to each elenent of set A, 
i*at will the mean and standard deviation of set D be? 



SoZutiom 



SU A 



SeX C 



x 


1 


It 


\ t rr 


"z' 






2$ 




ZS9 


1 


1 


6 


36 


IS 


324 


2 


4 


6 


36 


IS 


324 


2 


4 


S 


64 


20 


400 


4 


16 


9 


SI 


27 


. 441 


5 


25 


9 


SI 


27 


441 


5 


25 


73 


769 


25 


625 


9 


SI 


56 


49t 


140 


2,s44 


ii 


1^6 



_ Ex 



56 



"TOT" 



'492 562 
■ IT 



" AT29 ~ 2.5 



yg = -jf-=^=20 ; ag=/-^7 ^= ✓or- 2.5 
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i. Up - li^ + 27 - « + 27 = 29 ; Op - 0^ * 2.5 



(P.O. 4^6) Given A = {5,6,6,8,9,9/13} (the same set as in 
2 above) . 

a. Create set E nultiplying each element of set A by 2. 

b. Guess the values of the itean and standard deviation of 
set E, then cxxqpute the actual values. 

c. E>qplain your results. 

SoiatLon: 



c. Whe^u zack ztmzsnt a 6zt mxZtlptizd by a coifUtant, 
tkz mean oi thz neu) 6et equaJU the. mean o£ the old 6eX 
timts the 6ame cxfnstant. The ^tandoAd devZatioM oi the 
tm 6et6 uiUZ not be equaZ because each data item hM 
been incAeased by a dLi^e/uent amow/it. 

(P.O. 4,16) In 1975, Gov. Brown of California suggested that 
all state enployees be given a flat $70 a month raise. How 
would this affect the average monthly salary of the eoployees? 
How would it affect title standarf deviation? 

Solution: 

The aveAoge monthly ^ala/uy [mean] voould be incAea&ed by $70. 
The 6tandaAd deviation voould nmaUn tmdianged. 

(P.O. 4,12,16) In Hawaii in 1979, the state offered sore of 
its bargaining units a 7% raise, across the board. Hew would 
this affect the mean and standard (Aviation of their saQaries? 

Solution: 

The mean 6alaJLy muld be 7% kigheA. The 6tandcuid deviation 
i^olllr berloJiQ&L. Thertop^6(LlaH^ 

Aal6t& than anyone el^e and thu mJLl make the dJcHeAjence 
betu)zen tkzix ^aloAJu^jt^ and the. mean 6alaAy l/vigeA than it ijooj^ 
beioxe the naij^e. 

(P.O. 12) Can the standard deviation ever be negative? 
Explain. 

Solution: 

No. By definition the 6tandaAd deviation is almy^ nan- 
negative. 



b. 



a. 



Ix = 112 ; Zx^ = 2,292 
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(P.O. 12,15) Each of the following lists has an average of 30, 
Guess vtether the s^iandard deviation for eadi is closer to 1, 
2 or 10. 



a. 
b. 
c. 
d. 
e. 



29, 31, 29, 31, 29, 31, 29, 31, 29, 31 

28, 32, 28, 32, 28, 32, 28, 32, 28, 32 

28, 31, 29, 32, 27, 32, 26, 31, 33, 31 

34, 29, 26, 29, 31, 33, 30, 30, 29, 29 

40, 16, 11, 30, 28, 30, 34, 36, 42, 33 



Soiution: 
a. 1 



c. 



10 



(P.O. 6,11,13,15) Whidi of the following descriptions natdies 
the sketches of the histograms below? 



(i) mean = 6.5; SD = 1 

(ii) mean = 6,5; SD = 0,5 

(iii) mean = 7.5; SD = 1 



(iv) mean = 7.5; SD = 0.5 

(v) mean = 7.5; SD = 2 

(vi) mean - 7.5; SD = 1.5 





SoZution: 

Roughly 95% o£ thz ob^^vatioM 6kouid be than t/oo ^tan- 
doAd dev^LatioM piom thz mean. TheAz£oA.z: 



a. llil) li = 7.5 ; o = 1 
c. iH) p = 6.5 ; a = 0.5 



Uv] u = 7.5 ; a ' 0.5 



(P.O. 1,4) LiAnn loves to talk on the phone. T^jesday she 
spoke for 22, 36, 18, 27, 41 and 15 minutes during six different 
calls. Find the range, mean, variance, standard deviation, and 
average deviation for the length of a telephone call. 

Sotxition: 



X 


X2 


15 


225 


18 


324 


22 




27 


729 


36 


1,296 


41 


1,681 


n9 


4,739 



Range = 41 - 15 = 26 
Mzan = ^ = 26.5 

StandoJid dzvlatLon = VvoAAjanct "9.4 



87.6 



n 



_ 11.5+8.5+4.5+0.5+9.5+14.5 49 ^ ^ „ 
6 ' T" ^'^ 
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(P.O. 1,10) Mhidi of the foUcwing measures of variability, if 
any, is not d^eident can the exact valioe of each score? 



a. range 

b. average deviation 

c. variance 

d. standard deviation 



SoZiutLon: 

a. The, nange, ^ only dependent on the, Xu)o extreme vodaeA. 
(P.O. 1,9) Find the variance for the following distribution: 



Interval 


Frequency 


20-24 




25-29 


8 


30-34 


5 


35-39 


10 



Soiution: 

The, voAAjonce, rtmt be, Z6tancutejd od-cwg thz InteAvaZ midpoints 
06 X vaZuts. 





X 










20-24 
25-29 
30-34 
34-39 


22 
27 
32 
37 


^^ 

8 
5 

to 


216 
160 
'370 


484 
' 729 
1,024 
1,369 


i,ht 

5,832 
5,120 
13,690 




id 


m 




28,030 



fox gAoup^d data, 
n 



[Zx£)^ 28,030 
n^ 3d 



= 934.1 - 900 -^34. J 



(P.O. 13) A cylindrical part for the Saturn rocJcet is to have 
a diameter of 45 mo, part has a standard deviation of 
0.5 ram in tije productLon process/^ If -NASA will only aooept 
parts with diameters in the range of 44.5 to 45.5 ran, ^t 
percent of parts will be rejected? 

.. * ^ - ^ 

SoluLtion: " " . 



WASA uUZt accept pants In the, Aange, 44.5 to 45.5 rm. -^AnotheA, 
my to statz thJis Jus 45 ± 0.5 rm. The, acceptable, pa/uts must 
be, uuthin one, standcvtd deviation oi 45 mm. This means noughly 
68% o£ the, pvtXJS be ajcczpted and 32% uilU be, xcjec^L. 

!Ihe following problem set from StetdLstic^ ty Example is an 
a p pr o pri ate' exercise for use with this objective ior students 
v4k) have esctended their wqA to include the area under the 
normal distribution:^ - ^ 

"How Much Does a 40-lb Boscrof Bananas Weic^?" by Ralph B. 
D'Agostino in Detectii^g Patterns- . 
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14. Many of the student pages 541--569 from gie Mathematics Resource 
Project; Statistics Information and Qr^mization are also 
apprcrariate exercises for xise with this objective. 

iS; ga^iefee Qiapter 9, Lesson 4 in Harold Jacobs' book Mathatatics ; 
A Hunan Endeavor. 



Suggested Student Reading and Filjiy/Slide Presentation 

1. Cait|iDell, Stephen, Flaws and Fallacies in Statistical Thinking , 
Cha^^ter 7. 

2. "Descriptive Statistics," a sound/slide presentation available 
fron Lansford Publishing Corpany. 

3. Huff, Darryl, How to Lie with Statistics , Chapter 4. 

4. Phillips, John L. Jr., Statistical Hhinking, A Structural 
Approach , Chapter 4. 

5. Tanur, Judith, editor. Statistics; A Guide to the Unknown. 
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USARNEK CBJBCnVE: Ihe student calculates linear correlation coeffi- 
cients and draws a scattergram. 



iJiporbant Oono^ts 

A Scatter Diagram is a graphical technique used to analyze the 
relationship between two variables. Each of the two axes of 
the graph r^resents one variable. Points on the grs^ repre- 
sent paired observations of both variables, 

Exaiqple: Ihe following data was recorded for 10 adult males: 



Height 
(in inches) 


68 


66 


71 


69 


69 


68 


65 


72 


67 


73 


t'fei^t 
(in pounds) 


170 


161 


190 


172 


155 


180 


143 


200 


158 


195 j 



200— 
190- 



180- 

4-> 

§ 170- 
160-1- 



150-1- 
140 



65 66 67 



68 69 70 
Height 



^ \ \- 



71 72 73 



A Linear Oorrelation is a ralaticjnship between two variables 
viiich tells whether an increase in the vcJue of one variable 
will cause an average change in tiie value of the other variable. 
If two variables have a linea r cco^Htion, the points on the 
correspcnding scatter diagram wilLJEbnn an c^^xrcodnate strai^t 
line. 

Exanple: T5ie variables, hei^it arB^ weight, have a linear corre- 
lation as seen in the above scatter diagr a m. 

■Die Coefficient of Linear CorrelatiQn^ r, is a statistic thsrt 
measures the straigth of the linear relation between two 
va r ia b les. Ihe ocnsjutaticnal formula for r is: 



r = 



nZxy - (Zx) (Zy) 



✓n(Zx^) - (Zx)2 • Mly^) - (Zy)2 
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It will always be true that -1 £ r <^ +1. if (r| is close to 1^ 
the correlation is said to be strong. If |r| is close to 0^ 
there appears to be no correlation. 

Exanple: Using the above example of heights and weights, 
Zx = 688, Ix^ = 47,394, Zy = 1,724, Zy^ = 300,368 and 
Zxy = 118,995. Therefore, 



- J-0(J-J-8^995) - 688(1,724) 

^ ^ /lO (47,394) - 6882 • /lO (300,368) - 1,7242 



3,838 ^ 3,838 
/SSS" • /31,504 (24.4) (177.5) 



^ 0.89 



Since r is very close to 1, this indicates there a hi^ 
correlation between hei^t and weight in adult men. 

4. A Positive Correlation indicates that the twD variables are 
directly related. That is, as one variable increases so does 
the other. 

Exanple: There is a positive correlation between height and 

weight (r = +0.89) . Ihis indicates that as men get taller, 
their wei^t also rises. 

5. A Negative Correlation indicates that there is an inverse 
relation between two variables. That is, as x increases, y 
decreases. 

Exanple: There is a negative correlation between the age of a 
car and its selling price (excluding antiques) . The older 
. a car gets, the less it costs. 

^6. Tlie Level of Significance indicates the percentage of times for 
which a correlation is statistically significant. A chart or 
table in most statistics texts helps to interpret the valxje of 
the correlation coefficient correctly. 

Exanple: Using a table on the Critical Value of r indicates 
that there is a definite positive c or relation betweai 
heic^t and weight over 99% of the time. (For n = 10, 
ro.oos = 0.765. This means that if |r| < 0.765, there is 
no statistical significance to the correlation 99% of the 
time.) 



Perfonmmce Objectives 

1. The student understands that in a scatter diagram the indepen- 
dent variable is graphed on the horizcxitcil axis. 

2. T^e student xjnderstands that in a scatter diagram the scales 
do not necessarily begin with zero. 
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Hhe sttaaent can plot points on a two-^dimensional gra^. 

The student can interpret points plotted on a two-dimensional 
gra^i. 

Hhe student understands that the correlation coefficient will 
always be between -1 and +1. 

Ihe student understands that there is a perfect correlation^ 
that is all points lie on a strai^t line^ if |r| = 1. 

The student understands that there is a high linear, correlation 
if |r| is close to 1. 

The student understands that there is a low Tinef^r correlation 
if |r| is close to zero. 

The student understands that there is no Jonear correlation if 
r = 0. . — . 

The student understands that if r ^ 0, there is essentially no 
lingci r relationship, but another relationship may exist. 

The s tu de n t can predict vAiether two variables will have a posi- 
tive, negative, or zero correlation. 

The student can e:y1ain the purpose and fundamental character- 
istics of the correlation coefficient. 

The student understands that r = 2x does not indicate twice as 
mach linearity as r = x. 

The student understands that correlation measures association, 
but it does not measure causation. 

The student understands that because it determines whether two 
variables are r e lated, but does not specify how, the correlation 
coefficient cannot be used to solve prediction problems. 

The student understands that the correlation coefficient is one 
of the most misused statistical measures. 

The student under stai^ds that even thou^ two things c^jpear to 
be correlated, there may be a third variable vMch is hi^y 
correlated to both. 

The student xmderstands that the correlation coefficient indi- 
cates the direction and degree of the relation between two 
variables. 

The student understands that the correlation coefficient is 
unaffected by coding. 

The student understands that the correlation coefficient is 
unaffected if the two variables are coded in different ways. 
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*21. The student can determine v*ietiher a significant statistical 
oorrelaticMi exists between two variables. 



Sanple Exercises and Solutions 

1. (P.O. 9) Indicate whether each of the following will have a 
positive, negative, or zero correlation: 

a. A parent's IQ and a child's IQ. 

b. Ohe price of gas and the number of eoonony cars sold. 

c. Ihe number of hours studied and ^^de on exam. 

d. The nimfcer of students in New Hanpshire and the nutttoer 
of pets in Ve r mont. 

e. The interest rate on mortgages and the nmber of new heme 
loans issued. 

SoliuUon: 

d. ze/io e. negative 

2. (P.O. 5) Which set of paired dbservaticns shows a stronger 
linear relation: one in which r = -0.8 or r = +0.7? 

SoZution: 

\-0.S\ > 1+0. 7|, thojiaioKd thz ^lut ona ha/> a kigheA 
co^eZdtion. 

3. Give exaitples from everyday e3?)erienoe that demonstrate a 
correlation between variables. 

4. (P.O. 4,9) If dau^ters were always 10% shorter than their 
fathers, \*at would the correlation of their heights be? 

SoZation: 

A pzAiacZ po6lUvz conAzlaXlon muM axa^t. ThviaioKd, ^ = +7. 

5. (P.O. 10,17,18) How are the correlation coefficients related 
in the scatter diagrams below? 

40-j- X X 20-h X X 

30-|- X X ICH- X X 



1 2 3 7 8 9 

Thz coM^eZation co^iildzjnJU ojul the. 6aim. The. gnaph& ju^t 
have, a change, -oi 4ca£e. 

6. (P.O. 12,14,15) Ihere is a positive correlation between blood 
pressure and incone. Hew can this be explained? Is there a 
causal ooainection? 
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Solution: 

A po64Jtiv^ coM^eZatidn dozM not imply cm/^z and zi^zct. Tfeete 
may be a tkOid va/Uahlz, such 06 agz, vohicJi -c6 tUghly co^e- 
latzd to both. 



(P.O. 4,9) Study each of the scatter diagr a ms below: 



(i) 



y 

5- 
4— 

3— 
2— 



(ii) 



1 2 3 4 5 



y 

4-- 
3— 
2-- 
1 



1 2 3 4 5 



Answer the follcwing questions for each one: 

a. Is the average of x closest to 2^ 3^ or 4? 

b. Is the average of y closest to 2^ 3^ or 4? 

c. Is the standard deviation of x closest to 0.5^ 0.75^ or 1? 

d. Is the standard deviation of y closest to 0.3^ 1^ or 1.5? 

e. Is the correlation positive^ negative or zero? 



SoluZLom 
foK U): 

a. 

c. 

?0K [jU]i 

a. 
c. 
e. 



3 6. 2 

0.75 (mean ± 2 S.V. 6hoixld JUfidbxda appKoxybrkUzly 95% 
0^ thz obseAvcudons] 



0.3 
2 

0.5 

nzgcutivz 



b. 
d. 



po6AJtivz 

3 
1 



(P.O. 5^9^16) Uie correlation between the heights of fathers 
and mature sons is: 



(a) exactly -1; (b) close to -1; 
(d) close to +1; (e) exactly +1. 



(c) close to 0; 



Solution: 

Id] ThoAZ i6 a dz^iyiitz po^Ztivz co^zZation, but Jit -C6 not 
pz/i^zct. ThzAzio^z, it cZo6z to +1. 

(P.O. 5,.18) Find the correlation coefficient for ten months of 
a oonpany's monthly advertising e3q)enditure and its total 
monthly sales. If x = advei*dsing emenditures and y = total 
monthly sales, Zx = 426, Zy = 735, Zx^ = 18,416, Zy^ = 54,803 
and Zxy = 31,763. 
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SoZjuution: 



K = 



n{lxjj\ - (Ix)(If/) 



70(3/, 763) - 426{735) 

- . 4,52 0 - 

(P.O. 5^6/9^16) Ohe oarxelation coefficients for the three 
scatter dLagrams belcw are 0.8^ Q.2, and -0.6^ not necessarily 
in that order. Match the diagr a m s with the correct value. 



a. 



c. 



SoJbxtioni 
a. -0.6 



0.2 



c. O.S 



(P.O. 5^18^19) TSaalve stucSents recently took a nath test and 
a science test. Iheir grades are shown below. Find the 
correlation coefficient for these grades. 

(X) 



Math 


83 


71 1 


48 


95 


65 


88 


63 


72 


100 


77 


35 


69 


Science 


6d 1 


74 1 


72 


91 1 


72 


94 


67 I 


n 


96 


86 j 


43 


?7 



Soiiition: 

Zx = S66, Zx^ = 66,296, Zy = S96, ly^ = 69, m and Zxy ' 67,791. 
The/Lziofiz, 

72(67,797) - S66{S96) 



y/12[66,in] - i662 ' m{6^,m] - i^6^ 
37,556 ^ 37,556 



M5,^96 • ^35,240 " i14 - Hi 



~ 0.93 



Flui code, both oi icofLZ& by iubtnacXLng 75 i^wm zadi 



X 


s 


-4 


-27 


20 


-10\ 13 


-12 


-3 


25 


2 


-40 


-6 


y 


-6 


-? 


-25 


U 


-3| ]9 


-i 


-2 


23] 


11 


-32 


2 



Zx = -34, Zx^ = 3,S96, Zy = -4, Zy^ = 2,93S and Zxy = 3,747. 
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5,9 



^ 1213,141) - (-34) (-4) 

" ^liiiJiS] - 1-34)^ • yi2{2,m) . (-4)^ 



" »/45,59^'- »/35,240 ^-^^ 

12. (P.O. 7,18,21) What is the difference between a situatim 
where r = -0.8 and one v*iere r = +0.8? Whicb will result in 
better predictions? 

Solution: 

Both situations OAZ zquaiZy highiy cofUioXatzd. Hom,vzK, onz 
has a positivz cofOi^Zation and th^ othoA -ca nzgativz. B^ionz 
on&voeAing ujftich laUZ KUuXt, in a bette/c p^edtction, moKz 
inioAjnation [incJbjudiyiQ ZzveZ o£ signtiicance.) l& nzzdzd. 

13. The following problem set fron Statistics By Example is also 
an appropriate exercise for use with this objective: 

"Examples of Gr^diical Methods" fay YvCTine M. M. Bishop 
in Exploring Data . 

14. Sane of the exercise s in stucaen t pages 483-496 in the 
Mathenatics Kesouroe^ Project: Statistics and Inf ornation 
Organization are adso ap pro pri ate to this objective. 



D. Suggested Student RRadi.ngs 

1. Andersen^ Leonall C.^ "Statistics for Public Financial Policy" 
in Statistics: A Guide to the Unknown . 

2. Brown^ B. W. Jr.^ "Statistics^ Scientific Method^ and Stoking" 
in Statistics: A Guide to the Unknown. 

3. Caitftell^ Stefiien K.^ Flaws and Fallacies in Statistical 
TSiinking ^ Calpters 10 and 13. 

4. "Gun Use Drops in Massachusetts^" Honolulu Star-Bulletin^ 
June 30^ 1979^ page F-3. 

5. Huff ^ Darryl^ How to Lie with Statistics ^ Ch^>ter 8. 

6. Link^ RLdiard F.^ "Election Night on Television" in Statistics : 
A Guide to the Unknown ^ 

7. "Reef Runway Has Most Tire Blowouts^" Honoliilu Star-Bulletin^ 
JUne 21, 1979, pages A-1 and A-4. 

8. Whitney, C. A., "Statistics, the Sun, and the Stars" in 
Statistics: A Guide to the UnkzKwn. 
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VII. I£ABNER QajBCnVE: Ihe student predicts one variable's value, knowing 
another^ by using the least squares regression equation and line. 



A. Inportant Concerts 

Regression Methods are methods designed to find the best fit 
of an equation to a set of nunters. Ihese methods make it 
possible to predict one variable's value from the observation 
of the other. 

2. -Linear Regression is the method used to fit a strai^t line 
to a set of niannbers. 

*3. Cur vilin ear Regression fits a curve to a set of nurters. 



Exanple: 




IQ 



4- An Estimated Regressicai Line is a trend line which best repre- 
sents the two variables on a scatter diagram. The points on 
the regression line are xased to estimate the value of the 
dependent variable given the value of the ind^)endent variable. 

5. The Dependent Variable is the variable for which the valiae is 
to be predicted. 

6. The Independent Variable is the variable for which the value 
is known. 



Exanple: 




200 300 400 500 600 700 800 
SAT Scores 



The independent variable is SAT scores and the grade-point 
average is the d^)endent variable. A student vto scores 
500 on the SAT is predicted to have a 2.S CPA. 

7. The Least Squares Method is a regression method used to deter- 
mine the estimated regressicxi line. It identifies the liry=^ 
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equation so that the sun of the squared distances between the 
line and the data points is as small as possible. Ihe ec[uation 
of the estimated regression line is: 

X and y are the sanple means of x and y and 

n = the number of paired c±servaticns. 

Exarrple: Using the data from the exaitple given in Learner 
Objective VI on heists and weigjits of adult males: . 

^ , 10(118,995) ■ (688) (1.724) _ 3,838 
^ " 10(47,394) - 6882 sgfg-" 



— 688 Q 

X — -jg — Do«o 



y = i^= 172.4 



therefore, the estimated regression line is 

y = 172.4 + 6.4 (x - 68.8) or 

y = -267.92 + 6.4x 

Based on this equation, soneone who is 72 inches is 
estimated to weigh 192.88 pounds. 

Hie Standard Error of the Estimate , denoted Sy^, is a method 
used to indicate how well the estim-^-.ed regression line fits 
the data. It measures the average difference between the 
observed and predicted values . 



yx 



^ A(y ■ yp)- 

V n - 2 



v^ere 



yp = predicted value, y = observed value and n = the nuirber of 
paired observations. 



Exanple: For each of 
yp must be found. 



the given heights in the above exainple 
Then E (y - yp) ^ can be determined. 



X 


y 




y-yp 




68 


170 


167.28 


+2.72 


7.40 


66 


161 


154.48 


+6.52 


42.51 


71 


190 


186.48 


+3.52 


12.39 


69 


172 


173.68 


-1.68 


2.82 


69 


155 


173.68 


-18.68 


348.94 


68 


180 


167.28 


+12.72 


161.80 


65 


143 


148.08 


-5.08 


25.81 


72 


200 


192.88 


+7-12 


50.69 


67 


158 


160.88 


-2-88 


8.29 


73 


195 


199.28 


-4.28 


18.32 








TOIftL 


678.97 



yx 



678.97 



yx 



9.2 
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B. Perforinanoe Objectives 

1. The stident can sketdi the estimated regression line in a 
scatter diagram. 

2. The student can detennine the equation for the estimated 
regression line. 

3. Uie student can use the least squares method to predict the 
dependent variable's value. 

4. Die stixJent understands that the observed value will vary fron 
the predicted valxae. 

5. Hie student understands that v4ien the correlation between two 
variables is lew the differences between observed and pre- 
dicted values will generally be quite higti. 

6. Die student understands that vdien the correlation between two 
variables is high, observed and predicted valxoes are expectBi 
to be close. 

7. The student xanderstands that "b" in the regression equaticxi is 
the slope of the line. 

8. Die student understands that the sign of the correlation 
coefficient indicates the direction of slope for the regression 
line. 

9. The student understands the role of correlations in making 
predictions. 



10, 



Die student understands the algebraic equation for a straight 
line. 



11. Die student can plot a straight line on a graph given an 
equation. 

*12. Die student understands that the standard error of the estimate 
indicates hew well the least squares prediction equation 
(equation of the regression line) describes the relationship 
between two variables. 

*13. Die student understands that to find Sy^ the regression 

equation imast first be used on all observed valxies of x to find 
the predicted values of y. 

*14. Die student londerstands that the smaller Syx is, the more pre- 
cise the future predictions are likely to be. 

*15. Die student understands that Syx - 0 means the least squares 
regression equation is a perfect descripticxi of the relation 
between x and y. 



EKLC 



so ^3 



*16. Ohe student can corpite the standard error of the estimate. 



*17. The student understands that roug^ay 68% of the time the actual 
valxae of the dep&ndent variable vdll not differ from the pre- 
dicted value by more than Sy^. 

*18. Ihe student landerstands that roughly 95% of the time the actucil 
value of the d^)endent variable will not differ frcm the pre- 
dicted value by nore than 2 (Syx) . 

Sanple Exercises and Solutions 

1. (P.O. 9) VJhat is the purpose of the regression equation? 
SoZiUtLon: 

Jt jU u6zd to makt p^e,dictijon6 about the. vaJbiz o£ the. de,pendznt ' 
vcjUable.. 

*2. (P.O. 15) True or False: The standard error of the estimate 
equals 0 ^*en r = -1. 

SoZutiom 

lAite. Syx ' 0 mejan& that the. KZQKe>^6ioYi e.quation de^cAAJ^e^ the. 
^eJiation peA^zctZy. In otheA mnxLb the. ondeAed palu o£ ob6eA- 
vatiorj^ tie. on a 4it/uUght tine.. ^ = -7 aJU^o rman/i the/ce. >c6 
peAie.ct conAeJljoution and the. poZnt6 He. on a 6t^taight tine.. 

3. (P.O. 1,2,3) Eight junior hi^ school students received the 
folloving grades on their English and foreign language exams: 



student 


English 
Score 


Foreign Language 
Score 


Betty 


69 


57 


Lukas 


81 


90 


Kimo 


53 


55 


Maile 


93 


88 


LiAnn 


79 


75 


David 


83 


83 


Gloria 


86 


81 


Jeff 


75 


69 



a. Construct a scatter dia g r a m. 

b. Ccqpate the regression equation to predict a student's 
foreign language score. 

c. If a student receives a 71 in English, what would you 
expect him/her to receive in foreign language? 

d. Ccnpute the regressicxi equation to predict a student's 
English score. 



e. If a student receives an 87 in foreign language^ \f*at 
would you esqaect him/her to receive in English? 

SoZivtion: 

a. 100" 

^90-- . . 

§ SO-- . 

-J • 

s 70-- 

60— 

I 50 \ I '[ \ 1 1 



c. 
d. 



50 60 70 SO 90 100 
Engtuh 

The. AjiddpqndeMt vcvuxJiZz, x, l(, Engti&h icofiz and y, the. 
dependent vaxiabZe, -U fofvUgn Language &cotie. 2x = 679, 
= 4«,937, ly = 59S, and Ixy = AT ,111 

h - g(^7,277) - 619159S) S,0S4 „ 



x = ^= 11. lis 7= 



= 74.75 



Then.eion.e, 

y = 14.15 + 0.97rx - 77.375) oA. 

y = -0.304 * 0.91X 
y = -0.304 + 0.91111] = 6S.566 

In ttU& cxu,e the fofueAjgn Language Sco^ x, the indepejn- 
dent vaxiahZe, and the. dependent voAZabZe, y, l& Engluh. 
2x = 59«, ly = 619, Ixy = 47,277, and Zx^ = 45,954 

h - ^i41,211] - 59S[619) S,054 , - 
" " i(45,954J - [5H]^ = ~ 



7- 74.75 



y = ^ = 11.315 



TheAjeiofuL, 

y = 77.375 + O.S[x - 14.15] ofi 
y = 77.575 + O.Sx 
(L. y = 77.575 + O.SiSl] = «7.775 

(P.O. 13,14,16,17) Use the data in Exercise 3 to answer the 
following: 
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a. Find the stanc3ard error of the estimate for the dependent 
variable. Foreign Language. 

b. If a student scored: 84 on the English test, 68% of the 
tiite t±ie student's Foreign Language score would be between 
i^dh t^ nunnbers? 

SoZuution: 



s -/^ 



*Thz equation y = -0.304 + 0.97x -c6 aied feeAe. 

b. If = -0.304 + 0.97 [S4] = 81.176 

The. ^iudojnt voouid be expzctzd to ^co^e beXwe^zn 74.376 and 
17.976 6S% oi the. turn {SI. 176 - 6.S = 74.376 and 
SI. 176 + 6.S = S7.976). 

5. The following problem set from Statistics By Exanple is also an 
^propriate exercise for use with this c^jective: 

"Points and Fouls in Basketball" by Albert P. Shulte 
in Exploring Data . 



Suggested Student Rpyadings 

1. BatLon. Louis J., "Cloud Seeding and Raiimaking" in Statistics : 
A Guide to the Unknown . 

2. Can|*ell, Donald T. , "Measiaring the Effects of Social 
Innovations by Means of Tims Series" in Statistics: A Guide 
to the Unknown . 

3. Cliff, Norman, "Adverbs Multiply Adjectives" in Statistics: A 
Qiide to the Iftiknown . 

4. Miller, Robert G., "Ohe Probability of Rain" in Statistics: A 
Guide to the Unknown . 

5. Street, Elisabeth and Mavis G. Carroll, "Prelimnary Evstluations 
of a New Food Product" in Statistics: A Guide to the Uhknown. 



X 


y 






iy- yp)^ 


69 


57 


66.626 


-9.616 


9t.1 


&1 


90 


7S.Z66 


+11.734 


137.7 


53 


55 


51.106 


+3.S94 


15.1 


93 


SS 


S9.906 


-1.906 


3.6 


79 


75 


76.316 


-1.316 


1.S 


S3 


S3 


SO. 106 


+1.794 


7.S 


S6 


SI 


S3. 116 


-1.116 


4.5 


75 


69 


71.446 


-3.446 


11.9 








TOTAL 





6. 



Tufte, Edward R*, "Registration and Voting" in Statistics: A 
Guide to the Unkr>own. 



AVATTABIE MAIERIAIS 



liitil recently statistics has been taught primarily to college students 
and hi^y motivated higji school seniors. Consequently the ranter of available 
materials for teaciiing an option y course is very limited* The textbooks tend 
to be ai m ed at college level students* However, more and more schools are 
adding lower-level statistics courses to their curriculum and the need for 
more appropriate material s has been recognized* Deyelopiient is underway, but 
it does take time. MeainAile, there are a few materials aimed at hi^ school 
students and there are a few college texts that can be adapted for use in the 
classrooiu In adcSitioii to forthcoming texts, the Nationcil Obuncil of Oteachers 
of Mathematics 1981 yearbook on Statistics and Probability should provide scroe 
interesting and worthwhile suggestions for teaching this course. 



TEXTS (ANNOTATED) 



Freedman^ David, Bcbert Pisani, and Itoger Purves 



STATISTICS 

W. W. Narton & Co. , Inc. , 1978 



Itie authors of this text believe that tc» moch mathenatical notaction can 
be confusing and that too often noft enou^ eqphasis is placed on imder- 
standing concepts. Their approach enjAiasizes the use of nodels and read- 
life illustrations and c^licaticns. 

Part II. Descriptive? Statistics and Part m. Correlatian aixi Regression 
would provide the major content for an option y Statistics course. 

Chapter 3 (Part II) develops the concept and understanding of histograns 
very well. The histogram is then vised througjiout the text to develop and 
relate many other concepts. Other graphing techniques such as bar graphs 
and circle graphs are not introduced. Ihe construction of frequency 
distributions is also csnitted. Ch255ters cxi the mean, standard deviation, 
correlation and regression are presented very well and inclxide many 
excellent exanples* 

In generaiL, the book uses a narrative fonnat with everydcry languatge to 
describe statistical ideas. Mathematical fonnulas are introduced only 
after basic concepts have been developed. Ihere are many exercises 
throughout the text. Sane of them provide practice in conputational 
skills viiile others carjnot be solved by pltigging nmfcers into fannilas. 
Ihey involve estimates and qualitative judgments so that students can 
come to grips with the concepts* 

Biis book makes an excell e nt addition to the classroom library even if 
not adopted as a text. It will provide the teacher with many ir jeas for 
presentation of mate r iel ] cis well as possible test aixa quiz itans. It 
will adso benefit the student \*o needs help in understanding a concept. 



Code Price 



Hardcover, 589 pages 0-395-09076-0 $13.95 
Instructor's Manual 0-393-09041-8 



Freund, John E. 



SIATISnCSr A FIRST OODRSE 
Prentioe-Hall, Inc.r 1976 



This text±ook is easy to read and includes sorae very good e>?>lanatiais 
and exanples of new ccno^>ts. All of the learner objectives are covered. 
However^ the organization of the text requires sane work with probability 
distritutions and noraal distributions before variance, standard deviation 
and average devdjicLcai are e3q>lained. To incliide this work in the course 
may cause difficulty time-wise in covering the renaining objectives^ 

Some topics are covered a little too quiddy. In scroe instances new 
vocabulary is introduced and developed in the exercises. This allows the 
better students to extend ^heir background and gives sane flexibility to 
the instructor. Itoowledge of these concepts is not required in future 
chaqpters. 

Si^jplenientary materials designed to canpleraent the text are included in 
a student vroddbcc^. The woridDock cha^xters correspond to the chapters in 
the text a^r viciude a Gljc^'^xy, Pciuijlas, Tcu»-False, Multiple Choioe, 
and Oonpleti It^nas. Review sections are adso included. 



Oode Price 

Cloth, 374 pages 84605-5 $11.16 

Student WarWxxk 84601-4 4.40 
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ERIC 



Ingram, Jdtm A. 



ELEMENIRRy SIKTISTICS 
AMiscH>-^W(e3ley Publi^iing Co. , 1977 



Ihe author states that the "thane of this work is tising good judgment and 
exercising a sense of reasonableness." TSie book is written for beginners, 
uses c lea r language and is fairly easy to read. An appendix on Math 
Essentials is included for students jftho need the review. 

All of the learner objectives for the statistics course are covered 
although the desired deptti is not always there. E3q>lanations tend to be 
a little too brusque for this level of student. Although they are used 
to illustrate correlation and regression exanples, scattergrams are never 
defined. Knowledge of how to con str uct one is assumed. Also, iin^aT- 
regression is discussed before correlation coefficients. Bie concepts' 
of slope, y-intercept, and linearity must be understood before the section 
on regression can be mastered. 

Si:^lementary materials designed to ccnplement the text are included in a 
student wocldxx*. Hbe material for each chapter includes Key lifords,. a 
ci)apter Overview, Procedure Guides, Self-Study Questions and Study 
Problans. A data base of characteristics of 234 students is losed through 
out the wQr]d30ok. 

This is a usable text, but the workbook antJ/or a lot of teacher support 
are n ecessa ry for this level student. 



Code 



Price 



Hardcover, 445 pages 
Instructor's Guide 
Student Wbrkbod?c 



52660 
52662 
52661 



$12.76 
0.80 
3.96 



69 
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STATISTICS fiND PRCBABILnY IN MODERN t.tpe 
Holt, Rijidiart and Winston, 1977 



This text is written in clear everyday language that the student should 
be able to understand. Ihe amount of nesff terminology introduced is held 
to a mininun. Each chapter begins with newsps^jer or magazine clippings 
illustrating the concepts discussed in the chapter. 

All of the learner objectives for the statistics course are covered. 
Because this is a non-mathenatical text the rigor of a mathematical 
e3q>lanation is often omitted. In general, -this works well for students 
at this level. Hcwever, there are tiroes vghai not enough of an e5?)lanation 
is given for the student to thoroo^y xmderstand the concept. Many 
examples are provided throug^xxtt the chapter and exercises are plentiful. 

D^sMding vpon the mathematical rigor desired in this course, the teacher 
m^ want to supplement e3q>lanations and/or to introduce additional 
terminology. 



Code Price 

Cloth, 516 pages 03-018881-4 $14.95 

Solution Manual 03-022216-8 3.20 



71 



70 



ERIC 



Schmidt, VSaxty J. 



UNDERSTANDING AM) USING SlftTISTICS BASIC CONCEPTS 
D. C. Heath and Ccnpanir, 1975 

This textbook enjiiasizes "principles and ideas that are the basis of 
applied statistics rather than including a large ranter of different 
methods." It is intended as either a priraary text or as a sujpleraent 
to provide the student with a clear conceptual foanework from \*iich to 
build. 

Part I/l>escriptive Statistics would provide t±e major content for an 
option y Statistics course. Ihe xiimimum co u rse viould hecve to include 
the Introduction (viiidi describes the nature of statistics) , Chapter 2: 
Hie Frequency Distribution/ Chapter 3: Central Tendency, Chapter 4: 
Variability/ Chapter 6: Correlation and Chapter 7: Regression. 

The book uses a narrative f orrrat and attenpts to pronote understanding 
of concepts. Many conceptual examples and fewer nunericad exanples are 
provided. 

Because of the narrative format and the language of statistics, the 
reading level is higher than many other textbooks. Also, the appropri ate 
chapters incliide enouc^ material in addition to the required basics that 
a teacher x:ising the book must be selective. Otherwise, it would be 
difficult to ocsnplete the core course during the semester. The exercises 
at the end of each chapter are good, but very iiTTyj tpr? in natber. 

Even if this book is not adopted as a text, it makes a very good 
reference book for both teachers and students. 



Code Price 
0669-94490-4 $ 7.95 



. Papeicback, 361 pages 
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SUPPLEMENTARY BOOKS (ANNOTATH)) 



Canpbell, Stephen K, 



FIAWS AND EAIIACIES IN SEftHSTICaL THINKING 
Prentice-Hall, Inc., 1974 



The purpose of this non-technical book is to help lay persons to "increase 
their ability to judge the quality of statistical evidence and, in turn, 
to make better informed decisions of many facets of everyday life." 

Ihe sequence of topics is similar to that found in most beginning texts, 
adapters include: Dangers of Statistical Ignorance, Meaningless 
Statistics, Cheating Oiarts, Accciiinodating Averages, Inproper CJonparisons 
and Relationships: Caused, and Casuals The tenninology and manner of 
presentation assume no previous knowledge on the part of the reader, 
although occasional terms such as logarithm may cause difficulty. 

This book has good examples and makes interesting reading. 



Code Price 

Pape3*ack, 220 pages 013-32214-4 $6.95 



73 



Huff ^ Darrell 



HCW TO LEE WriH STATISTICS 

W. Norton and Ocnpary, Inc., 1954 



Hiis non-tedmical took illustrates how statistics can be ixsed to dencn- 
strate any point of view. It is a "primer in wetys to use statistics to 
deceive." Althou^ the bdbk is over 25 years old, the exanples are still 
relevant. 

Chapters in the book inclxide: Hhe Wsll-Chosen Average, The Gee-Whiz 
Gr^^, and How to TaUc Back to Statistics. Most exaaxples are hunorous 
and make interesting reading. The terxninology and nanner of presentation 
assune no previous knowledge on the part of the reader. 

This si^^plenentary book makes good reading for both teacher and student 
and is a very good addition to the classrocm library. 



Code Price 

Paperback, 142 pages 0-393-09426~X $1.95 



74 

73 



Mathematics Resource Project, University of Oregon 



STftTISTICS & INEX^MftnON QRGBNIZflTION 
Creative Publications, 1978 



Ihis resource book is divided into five major sections: Content for 
Teac h e r s, Didsxrtics, Teaching Riphasis, Classrocm Materials, and Glossary 
and Annotated Bibliogrs^aby. Cie Classroom Materials section has two 
major subsecticxis: Oxxxpts and Skills and Applications. All five 
sections aore further subdivided by topic. 

Bie book is meant to be a topical resource for teachers and the classroom 
materials are intended to supplement adopted p ro c aaufe ; or te5ctbooks. 

Ihere are over 450 pages of student materials for worksheets, calculator 
activities, games,, puzzles, bulletin board suggestions, project iri^^g and 
so on. - Reproduction permission is granted* Headings €?faxDpriate to this 
course include Tables, Graphs, Scatter Diagrans, Misleading Statistics, 
Mean, Median, Mode and Range & Deviation. 

Althougfi the resource is intended for use in grades 5-9, much of the 
material is ^jjroprlate for older students as well. Ideas from qr»^ of 
the remaining material can be adb^xted by the classroom teacher. 



MMHEMftllCS IN SCIEMCE AND SOCIETy 
Creative Publications, 1978 



Ohis bode deals with mathe m a t ics as it relates to astroncny, biology, 
environnent, itusic, j*ysics, and sports. Each of these topics is described 
with an introduction, classroom materials, glossary, and aiinotated 
bibliography. Many of the itaterlals are appropriate to the stud^ of 
statistics. 



Code 



Price 



Re dy to put in binder; 888 pages 



10684 



$27.50 



Code 



Price 



Read^ to put in binder; 464 pages 



jf:.:83 



$22.50 



75 
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Mosteller, Frederick, William Krtiskal, Richard F. Link, Richard S. Pieters, 
and Gerald R. Rising, editors 



STftTISTICS BY EXflMPIE 
Addison-Wesl^ Publishing, 1973 



This is a series of four paniSilets providing real-life prcblens in 
prciaability and statistics for the seoxidary school level. Ohey are 
E?q)loring Data, Weighing Chances. Detecting Patterns , and Finding ?ty»'=>ig . 
Each panphlet is intended to stand cilone, but cross-referencing is given. 
The materials were prepared by the Joint Coninittee on the Curriculun in 
Statistics and Probability of the American Statistical Association and 
the Iteticxial Council of Teachers of Mathenatics. 

E}q?loring Data "shews how to organize data tabulsrly and gr^Mcsilly to 
get messages and to give them, and it introduces elenentary probability 
in circumstances vdiere sinple counting gets one off to a good start." 

Weighing Chances "develops probability methods through randan naibers, 
siir ulat ions, and sinple probability models, and presents serious analyses 
of ocnplex data tising infomally the idea of scatter and residuals." 

Detecting Patterns "presents several standard statistical devices—the 
norrrel distribution, the ciii-square test, and regressicai methods." 

Finding Models "encourages the student to develop models as structures 
for data, so that departures from models can be recognized and new struc- 
tures built." 

Each prdblem is explained in easy-to-understand language and inclixies 
exercises and projects relative to the exanple. Biey can be used hy an 
entire class, for enrichment or for extra-credit work. Hb& panihlets are 
excelleit st?plements to this course with the first two, E}g)loring^ Data 
and ^"id^iing Chances , being especially appropriate. 



Code 



Price 



E:^loring Data , 125 pages 

Teadiers* Ccmucntary and Solutions Manual 



04873 
04874 



$3.48 
2.13 



Wei^iing Chances , 145 pages 

Teachers' Caimentary and Solutions Manual 



04875 
04876 



3.48 
2.13 



DetPcting Fattscns , 166 pages 

Teachers* Cciiroentary and Solutions Manual 



04877 
04878 



3.48 
2.13 



Finding Models , 146 pages 

Teachers' Ccnmentary and Solutions Manual 



04879 
04880 



3.48 
2.13 
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Tanur^ Jijdith M. et. al., editors 



STATISTICS; A GOIEg: TO IBE UNKNOWN 
Holdenr-Day, Inc., 1972 



dis book contains a series of 44 essays on the explications of statistics. 
It was prepared by the Joint Coranittee on the Curriculum in Statistics and 
Probability of the Aoerican Statistical Association and the National 
Council of Teachers of Mathenatics. 

"The essays explain statistLcca ideas and contributions without dwelling 
^ on their nathenatical aspects. " Biey illiastrate a wide variety of fields ' 
of educations. The authors were asked "to stress one or a very few 
iiqportant problems within their field of e^lication and to explain how 
statistics and probability help to solve them and v*y the soltations are 
useful to the nation, to science, or to the people who originally posed 
the problem." 

This book makes an excellent st^lement to any text. 



Price 

Paperback, 430 pages (available through NCIM) $7.50 



77 



76 



lEACKCNG STAITSnCS 



" Teaching Statistics is a new journal (Spring^ 1979) for all \(*o vise statistics 
in their teaching of pcpils and students aged 9 to 19. It is sponsored by the 
Applied Prciability Trusty the Institute of Statisticians^ the International 
Institute^ and the Rcyal Statistical Society* Teaching Statistics seeks to 
inform, enlighten, entertain and encourage all teachers to make better use of 
statistical ideas." 

Contents include "articles on teaching statistics, statistics in inatheroatical 
lessons, ..• ideas for project vork, basic concepts in statistics, ... ideas 
for olassroan teaching, historical developments, ... etc." Also ii3clxjded are 
"authoritative reviews of books and eguipcnent, correspondence and problems 
solved." 

Ihree issues are to be published each year. Subscriptions are $6.00 and should 
be sent to: 

Peter Holmes, Editor 

Department of Probability and Statistics 
Ihe UniT'ersity 
Sheffield SIO 2IN 
UNITED KENGDCM 



AIX)ITICNAL RESOURCES 



The following is a list of books and/or panphlets which can be i2sed as 
teacher references^ stxdent references/ and/or student si^plements. 

1. Applied Statistics / Alfred D. Garvin. Portland^ Maine: J. Vfeston Walch^ 
Publisher, 1977. (124 pages, paperback, teadbRr/student reference). 

2. "Careers in Statistics." Washington, D.C.: American Statistical 
Association. 

Pait|*ilet describes occi5>ations in area of statistics. A variety of 
applications are described and infonnation on hi^ier education in statis- 
tics is given. 

3. Cbllecting, Organizing, and Interpreting Data , Topics in Mathenatics, 
Booklet Number 16. Reston, Vixgaiaa: National Council of Teachers of 
Mathenatics, 1969. (42 pages, paperback, teacher reference). 

4. The Figure Finaglers , Robert S. Reichard. Ifcw York: McGraw-Hill Book 
Co., 1974. (274 pages, paperback, teacher reference, student sc^jplement) . 

5. Qiidelines for Teaching Mathematics , Donovan A. Johnson and Gerald R, 
Rising. Belmont, Call forma: Wadsworth Ptiblishing Co., Inc., 1967. 
(438 pages, hardcover, teacher reference) . 

6. How to Take a Chance , Darrell Huff. New York: W. W. Norton and Ompany, 
Inc., 1959. (173 pages, p^)erback, teacher/student reference, student 
si^^plement) . 

Although tie lx)dk ernphasizes probability more thisn statistics, there are 
sections that are a tp pxxjp riate to this course. 

7. Introduction to Statistical Analysis and Inference , Sidr^ey J. Armare. 
New York: John Wiley and Sons, Inc., 1966. (546 pages, hardcover, text- 
boc^, teacher/student reference) . 

This is an excellent teacher reference for course content. Ccnplete, 
detailed coverage of topics is provided. Ejqjlanations are very good. 
Understanding of material is eijAiasized. 

8. Making Mathematics, Books 1-4 , D. Paling, C. S. Banwell, K. D. Saunders. 
New York: Oxford University Press, 1972. (125 pages each, boc*lets, 
teacher reference) . 

Ihese booklets cover many topics and are intend^jd foi: grades 4-8. 
However, activ: ies for statistics are inclirled and can be adapted for 
use in this cc "se by the teadier. 

9. Mathenatics: A Human Endeavor , Harold Jacobs. San Francisco: W. H. 
Freenan and Co., Publishers, 1970. (529 pages, hardcover, teacher/ 
?';iident reference, student sipplenent) . 



7y 
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Includes an interesting ch^ter en statistics with sore very gocxi exanples 
and exercises. 

Overview and Analysis of School Mathematics^ Grades K-12 . Vfeshington, 
n.C: Conference Board of the Mathematical Sciences ,""1975. 

Probability and Statistics , Stejiien J. Willcu^iby and Bruce R. Vogeli. 
MDmstcwn/ New Jersey: Silver Burdett Ccnpany, 1968. (216 pages, hard- 
cover, teacher reference) . 

Contains good chapter on organizing and reporting data. 

R padin gs in Mathereatics, Book 2 , Irving Adler, editor. Lexington, 
Massachusetts: Ginn and Ccnpany, 1972. (188 pages, p^perhRrk, teacher 
reference, student scpplement) . 

Sanpling and Statistics , J^lications in Mathematics, Cburse A, Donovan A. 
JdtmscBCi, et al* Glenview, Illinois: Scott Foresroan and Co., 1972. 
(62 pages, booklet, teacher reference) . 

This activity-oriented booklet is intended as a tsct, but it is too ele- 
mentary for Lhis course. However, there are seme good exanples for tte 
teacher to draw t:pon. 

Schools Council Project on Statistical Education, project papers. United 
Kingdon: Scixx)ls Council Project on Statistical Education, 1976. 

Series of ten papers on the present position of statistics in the 
secondary schools. 

Science in Geography, Books 1-4 , New York: Cbcford University Press, 
1974. (Booklets, teacher reference). 

Set of four books whidti describe a scientific aqaproach to the study of 
geogr^Dhy. Many exaitples and problems presented vAiich require the use of 
statistical methods. 

Statistical Ihinking: A Structural ^^roacfa , John L. Phillips, Jr. 
San Francisco: W. H. Freeman and Co., Publishers, 1973* (124 pages, 
paperbacdc, teacher reference, student si^jplement, hicii reading level) . 

"Statistics,** Richard S. Pieters and Jc*n J. Kinsella. The Growth of 
Mattenatical Ideas, Grades K-12 . Keston, Virginia: Ttot:inn;:ii c^tctktLI of 
Teachers of Mathenatics. 

Provides an excellent overview of statistics at >he pre-oollege level and 
irakes reocranendations for the teaching of statistics in grades K-12. 

Statistics arid Probability, S. E. Bodge and M* L. Seed. London: Blackie 
and Son, limited and W. and R. Chanters, Idinited, 1972. (264 pages, 
paperback, teacher reference, hi^ reading level) . 
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15- statistics in the Real Vforld, A Book of Exatples , Richard J. larsen and 
Donna Fox Stroqp. New York: Maaniilan Publishing Co., Inc., 1976. 
(245 pages, p^jerback, teacher reference) . ' 

This is a woricbodk "... designed to show how statistical procedures can 
be ^lied to real probleras." Many of the examples inclvde advanced 
topics, but others cover seme descriptive statistics and regression and 
correlatim. The book provides the instructor with some ^^xropriate 
haiework problens, class exercises and review materials. 

20- Statistics Made ReJevant; A Casebook of Real lAfe Exanples , Paul Brown 
and Ernest M. Scheuer. New York: John Wiley and Sens, Inc. , 1976. 
(217 pages, paperback, studait si^planent) . 

This vrorkbook contains 48 cases drawn largely fron the news media. Many 
of the cases, hcwever, involve more advanced concepts. 

21. The Tteaching of Probability and Statistics , Lennart Rade, editor. Nfew 
York: John Wi.^ and Sens, Inc. , 1970. l373 pages, hardbound, teacher 
reference, hi^ reading lewd) . 

This is a collection of p^jers presented at the first CSMP International 
Conference on the Teaching of Probability and Statistics. It contedns 
many ideas for classrocm activities althiou^ some ideas are very advanced. 

22. — ^Iheory and Problems of Statistics, Schaum's Outline Series, Murray R. 

Spiegal. New York: McGraw-Hill Book Ccnpany, 1961. (359 pages, paper- 
back, teacher reference) . 

This book contains 875 px-oblems solved in detail. 

23. The Use and Misuse of Statistics , David Newton. Portland, Maine; 

J. Weston Walch, Publisher, 1973- (42 pages, pcgerfaack, teacher reference, 
student supplement) . 
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SOURCES OF DATA 



1. ••Annual Eoanonic Review." Bank of Hawaii^ Departmsnt of Business Research, 
Financial Plaza of the Pacific, Honolulu, Hawaii 96813. (FREE) 

2. Consuraer Beapocts, the (year) Buying Guide Issue . Consumers Union of the 
United States. 

3. County of Hawaii Data Book . D^>artinent of Research and Develoanent, 
25 Ai^xmi Street, Hilo, Hawaii 96720. (FREE) 

4. ••Economic Indicators. •• A niORthly r^rt by First Hafr3iian Bank, Research 
and Planning Division, 156 S. King Street, Suite 1505, Honolialu, Hawaii 
96813. (FSEE) 

5. Guinness Book, of Vibrld Records , fay Norris McMhirter and Ross McJKhirter. 

6. "Hawaii County—Facts and Figures," The Big Island Report. Annual 
panjiilet by Department of Research and Develqproent, County of Hsswaii, 
25 Aipuni Street, Hilo, Hawaii 96720. (FREE) 

7. Historical Statistics of Hawaii , by Robert C. Schnaidt. University Press 
of Hawaii, 1977. 

8. Historical Statistics of the Unite d States, Colonial T i mes to 1970, 
Bicentennial Edition . U.S. BureaiTof the Cfensus. 

9. Information Please Almanac . Dan Golen Paul Associates. 

10. The Official Associated Press Siports Almanac . The Associated Press. 

11. Pocket^ Data Book . U.S. Bureau of the Census. (For sale by Superintendent 
of Dooanents, U.S. Goverrroent Printing Office, Washington, D.C. 20402 or 
any U.S. Dq>artment of Qanneroe Field Office.) 

12. Reader's Digest , (ysar> Almanac and Yearixxak . Reader's Digest Association, 
Inc. 

13. Researcii and Statistics Offices of most city, state and federal agencies 
publish pan^iilets and brochures containing vTtatistics relevant to their 
area. 

14. Ihe State of Hawaii Data Book: A Statistical Abstract . An annual publi- 
cation of the D^artment of Planning and Boanomic Developraent, Infonnaticxi 
Office, 7th Floor, Kaimalu Building, 250 S. King Street, Honolialu, Hawaii 
96804. ($4.00 locally and $5.00 post-paid out'-of-state) 

15- Statistical Abstract of the United States. U.S. Bureau of the Cfensus. 
(Also pubU^ied as The U.S. Fact Book by Grosset and Dunlop.) 

16. Webster's New^ Collegiate Dictionary . G. & C. Merriam Ccqpaity. 
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17. Ihe Wbrld Almanac and Bcx3k of Facts . New^>aper Enterprise Associaticai. 

18. ^ifc? Wbr l d in Figures , by Victor Showers. 

19. Wbrld Statistics in Brief. United Nations. 
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FUMS 



Films Incorporated: 

Statistics (16-itin Souid BA? Film; No. 324-0058; 13 min.; $180 sale; 
$25 rental) 

Bar grc^dis and circle grajiis m^ be used to present statistics. 
Ohe f iliu ill\astrates problems relating to world food si?3ply and 
world population distribution with graphs. Surprising facts emerge 
and lead to the study of related statistics. ... 
. . . the film stresses that we mast be sure that our statistics tell 
the true story and the \*ole story. For exanple, there are xvany 
more auto accidents in 1975 than in 1939. itee today's drivers 
worse or are there other contributing causes? Many interesting 
exanples leading to ridiculous conclxisions are given to illustrate 
the point that^ 'Figures never lie but liars often figure. • " 

Film Services of Hawaii: 

Fact Finder for the Nation (Census Bureau/U.S. Dept. of Oonineroe; 29 min. 
color; #30472) 

"The Census Bureau is the only agency of the govemraent that ocmes 
in contact with every person in the country. The film shews how 
the census is taken every ten years^ as well as the wide scope of 
work the Bureau does during the other nine years — work ^frfiidi 
provides statistics about how thti peojSXe'and the econcny ciiange on 
a ".jeekly^ monthly^ quarterly^ and annual basis." 

We (CensiiS Bureau/U.S. Dept. of CamBrce; 29 min.; color; #30473) 

"This film^ narrated fcy Burgess Meredith^ presents Jcey findings of 
the 1970 census — the enonious gixwth of our suburbs^ the oontinoed 
T-Dvement of the population from rural to urban areas. The 
statistics about the progress and prcblons of Jtaerica are put into 
human terms ^ concentrating on the people as they work"^ play and 
relax." 

(All films are 16^ram soured films available to educators on a FREE-loan 
basisj 

Indiana University Audio Visual Center: 

Statistics at a Glance (16-nm^ sound; 27 min.; color; ISC-725; $12.50 

rental) v 

"E5q>lains^ tasing ccnputer graphics^ that descriptive statistics is 
a method for organizing and sumnarizing data so that the data can be 
understood quickly and e9^>ressed in precise, accurate tenns* 
Illustrates the use of measures of central tendency, such as niean, 
median, and mode in a frequency distribution. Demonstrates the use 
of variability, standard deviation, Z-scores, percentile rank, and 
correlation as they relate to frequency distritaition. " 



Inferential Statistics: Sartpling and Estimation Saves $122,000^000! 

(16-nin, sound; 20 mi'^-; color; ISC-769; $11.50 rental) 

"Presents a situation in vdiich the use of statistics saves a ocnpany 
f ran promoting a product that trie public wcxild not buy to introduce 
basic concepts in statistics. S)5>lains the concepts and aqpplica- 
tions of defining a population, selecting a random sanple, using 
tables of randan nuirfbers, axxJ conducting surveys. Demonstrates the 
inference of intervad. estimates of the population from the statistics 
of the sanple. Concludes with a familiar, amusing twist." 

Michigan State University: 

Ihe Fact Finders (16-^iin, sound; 31 min.; color; $5.00 rental) 

"How farm statistics are collected and vsed . . . f ran the farmer 
through the state's FEIERAL CBCP REPORTING SERVICE back to fame and 
agribusiness. Shows crucial national crop and livestock repor t s 
being prepared and rel e ased under rigid security regulations." 

Statistics at a Glance 

See listing xmder Indiana University. 
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SLIDES/CASSEnES 



Ftood Prcx»ssors Institute: 

USING SQC (46-2x2 color slides; 17 minute recorded tape; printed- 
illustrated script; reference material. With cassette tc^ - EA0510 ... 
$55.00; with reel-to^reel tape - EA0520 ... $55.00) 

"E5q)lains the use, value^ and msaning of statistical quality 
control cazrts in a non-technical manner and in sinple mathenatical 
terms. Filling operations and labeling are \xsed as exanples.** 

Great Plains National: 

MAINLy mm, ?RDGRAM 1A, statistics and graphs (videotape or video 

cassette; 20 min. ; $25.00 rental; $175.00 sale) 

"Ihe opening vignette of an executive board meeting ecagi^asiz' s 
the ever increasing problem of properly caitiiu nicating information. 
This lesson focuses on the topics of statistics and gra^ias — tools 
used in organizing and classifying data ... to grs^shically 
connunicate information." 

MAINLY mm, PROGRAM 15, STATISTICS AND GRAPHS II (Videotape or video 

cassette; 20 min.; $25.00 rental; $175.00 sale) 

"A groi?) of students decide to construct a gr^3h. Ihe lesson 
shews hew to organize and construct xinderstandablc gratis — 
vtether they be of the bcur, parts^vdiole or line variety." 

Lansford Publishing Co. : 

STATISTICS FOR THE NOKhSlATIS'riCIAN (2 cassettes; 1162AD ... $35.95) 
"Provides the non-statistician with an overview of descriptive 
' statistics and an overview of inferential statistics." 

PRESEWEAnCN CF DATA (40 slides; teacher guide; 1 cassette; 1240AD ... 
$99.95) 

"Covers nhe following subjects: ' vse of graphic presentations^ 
presenting date; in tabular form^ pie charts^ siiqple vertical and 
horizontal bar charts^ multiple bar charts^ sittple and imiltiple 
line charts^ statistical m^s^ pictogr^shS/ iogaritiinic scales, 
and related concepts of charting. Also covers methods to iitprove 
gr^diic presentations, ^plications of basic charting methods, and 
how to avoid creating misleading irtpressions in graphic 
presentations." 

DESCRIPTIVE STATISTICS (40 slides; teacher guide; workbook; 1 cassette; 

1241AD ... $109.95) 

"Deals with frequency distributions; measures of central tendency, 
and measures of dispersion. Subjects covered incliade: the nature 
of descriptive statistics; arrairs; tallies; frequency distjdbution 
tables; frequency polygons; histograms; shapes of feequency 
distributions; discrete vs. continuous distribaitions; the normal 
distribution; mean; median; mode; range, mean deviation; variance 
and standard deviation. Treatment of these subjects is at an 
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introciictory level with enphasis on imderstanding of concepts, and 
examples and ^jplications." 



Prisnatron Producticais^ Inc.: 

STATISTICaL DIflGRfiMS (45 slides; cassette; progran guide; SI ... $85) 
"Large tables of statistical data can often be presented xnore 
concisely and meaningfully by a suitable diagram, but care must 
^ ^ insure that coiplete accuracy is maintained. This 

program provides an introduction to the representation of 
statistical data by diagrams, and enphasis is laid throu^xxtt cn 
the correct use of scales and keys to guard against misinterpretation. 
Following a discussion of the ocnstruction of grc^iis, the progran 
describ^howr the results of a smoking survey mi^ be displaved 
by histograns or pictograms. A new exanple fonrB the basis of an 
e:?)lanation of several kinds of bar charts, and the progrdttu oon^ 
eludes by describing the st^ involved in drawing a pie diagram." 

war IS •AVERBGE'? (40 slides; cassette; prograii guide, S2 ... $85) 

"Many people do not realize that i^iien they talk glibly of a team's 
goal average or the average tenperature of a holidcry, they are 
actually referring to the arithmetic mean. However, this is not 
alw^ the most ^^axpriate measure to use. Biis program explores 
the differences betsn^en the aritihraetic, gecmetric aixi harmonic 
meanc, shewing how to calculate thew and vten to xase them. Ihe 
arithoaetic mean is also ccnpared vdth the mode and n^j ^ of 
several types of prcbability distribution. Biis is an elanentary 
bet extremely informative progr a m. " 

SAMPLING AND iJIESTICNNAIRES (44 slides; cassette; pr ogram guide; S3 ... 
$85) 

"Modem advertising and opinion polls mean that everyone is familiar 
with the oono^t of taking samples and administering questionnaires. 
Bus program provides a lic^ithearted introduction to the problems 
of sanp le selection and questicxinaire design. Ihe cartoon-style 
diagrams enable maiy inportant points to be made extranely sample, 
and clea r . Ibe merits of collecting informatian by direct inter- 
view and postal questionnaire are ccnpared, aid the basic principles 
underlying the construction of a good questicxmaire are discussed. 
Ihe necessity of dioosing a v^JLid Scnpling technique is stress --d, 
the concepts of random and stratified sawpling are described 
in mcTO detail. Illustrative exaitples are drackTi from a wide variety 
of fields*" 

DISTEUJBUTIONS (46 slides; cassette; prcgram guide; S6 ... $95) 

"Distributions play a fundamentally inportant part in the study of 
Statistics, and students need to acquire an xmderstanding of the 
relationship between a distributim curve and the data it represents. 
Diis program makes use of many different exanples of discrete and 
continuous variables to e3q>lain the construction of line diagrais, 
frequency polygons and distributicxi curves. The calculation of the 
mean and various measures of spread is explaxr^, and the meanincx 
of terms such as skew and kurtosis is discussed. Ihe calculatia? 
and use of the mode, median and ftractiie measures are described.'' 
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TOE NORMAL DISTRIBOTION (40 slides; cassette; p rogr a m guide; S7 $85) 
"Si2ice this is the most irqportant distribution^ it is essential for 
the student to have a thorou^ ocraprehension of v*iat is meant by a 
normally distributed variable. This is a quick-paced^ hic^y 
visual program in which the Normal distribution curve is derived as 
an appraximation to a histogr a m representation of a distribution of 
loean's heights. The significance of the two descriptive parameters^ 
the mean and the standard deviatioi, is eaqplored in depth, and a 
discussion of the area under the curve leads naturally to an 
e>q>lanation of converting any Nonnal distribution to the Standard 
Normal. Ihe far-reaching iitportance of this distribution is illias— 
trated by exaiiples taken fecm quality control, medical researd^i 
and other fields." 



TRAMSEABENdES 



GftF Corporation: 

Introduction to Statistics (ccnplete set, 

29 transparencies) 
Q>nc^rt:s (19 tra'-.^>arencies) 

What is Statistics? (2) 

What do Statisticians Do? (3) 

Grc^iiic Presentaticxis (2) 

Bar Gr^5h (2) 

Pie Grs^ii (1) 

Pictograph (2) 

Map Chart 

Ftequency Distributicxi Table & 

Line Graj^ (3) 
Grouped Frequency Distribution Table, 

Histogram & Frequency Polygai (4) 
Ihe Average Measures of Central Tendency (2) 
The Arithmetic Mean (2) 
The Median (2) 
Tbe Mode (1) 

Measures of Variability-Range (2) 

The Normal Frequoicy Distribution Curve (2) 

RelatiOTship between Variables, 

Correlation & Regression (2) 
Regression-Scatter Diagram (1) 
Sanpling (2) 
Sartpling Methods (2) 
Calculations (10 trauisparencies) 

Calculation of the Arithmetic Mean frcm a 

Groiped Frequency Distribution I (1) 
Calculation of the Arithmetic Mean fixm a 

QKxped Freque^icy Distribution II (1) 
Calculation of the Aritrmetic Mean feon a 
Groiped Frequency Distribution by the 
Class Interval Method (3) 
Ihe Standard Deviatiai (2) 
Calculation of Standard: Deviation &an 

Grocped Data (1) 
Calculation of Standard Deviation frxan 

Gxxxxp Data by Class Interval Method (i) 
Characteristics of the Norrcal Curve (1) 
Use of the Ncanal Curve (2) 
Regressicxi-Calculaticn of Best Fitting 

Straigfit Line (1) 
Cbrrelation-Calculating the Degree of 
PiSscx:±sLt±on Between !IV?c Variables (1) 
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Price 
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>144.0U 
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259-489 


6.40 


259-490 


7.70 


259-491 


5.25 


259-492 


5.25 
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5.25 




4.05 




6.60 




7.75 


259-498 


5.25 




5.25 




5.25 




4.10 




5.25 


259-509 


5.25 


259-512 


5.25 


259-513 


4.10 


259-516 


3. ZD 


259-517 


5.25 


253-762 


48.00 


259-500 


4.10 


259-501 


4.10 


259-502 


6.60 



259-506 
259-507 

259-50S 

259-51C 
259-511 
259-514 

259-515 



5.25 
4.10 

4.10 

4.10 
5.65 
7.35 

4.10 
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Lansford Publishing Cd. : 

EFFEXnrVE PRESENTATICN OF EIA2A 

"Deals with effective presentation of data in graphic forms ^ such as pie 
charts^ bar charts^ siirple line charts^ irultiple bar and line charts^ 
pictografiis^ statistical inaps^ and others. FuxxSainental applications and 
use of logarithnu.c scale ai^ charts are discussed." 

W215TAD (17 transparencies^ workbook^ teacher guic3e) §159.95 

FREQUENCY DISTRIBUTIONS 

"Includes the follcwing: measurements and scales; graj^c presentations; 
arrays and frequency distribution tables; frequency polygons; histograms; 
cumulative distritxitions; discrete versus continuous distributions; 
shapes of different distributions; and percentiles. " 

W301TAD (14 transparencies^ workbook^ teacher guide) §139.95 

HOW TO CONDUCT A SURVEY 

"A brief course for classes vjhere non-statisticians are e3?)ected to knowr 
something about survey research. Cdvers prciDlem definition^ questionnaire 
design^ sanpling schemes^ tabulation^ and presentation of data. Very 
practicati . " " 

568AD (17 transparencies^ teacher guide^ sairple size calculator, 
booklets) $149.95 

QUESTIONNAIRE C0NSTE?UCTION 

"Enables the teacher or trainer to es^lain how a good questionnaire is 
designed, hew to avoid ccninon pitfalls in question wording, the variety of 
answsr fontats available, how to pre-test que?stionn2dres, how to analyze 
questionnaire results, and other features. " 

57QAD (11 transparencies, teacher guide, sanple questionnaires) §99.95 
MEASURES OF CENTRAL TENDENCY 

"Covers the concepts of mean, median, and mode with their methods of 



calculaticai, characteristics, and proper use." " 

W302TAD (10 transparencies, workbook, teacher guide) $99.95 

MEASURES OF DISPERSIO^• 

"Deeds with concepts or range, mean^deviation, variance, and standard 
deviation with other methods of calculation, characteristics, and xise." 
'■^^^303TAD (13 transparencies, workbook, teacher guide) ' §99.95 

THE NOFMAL DISTRIBOTICN 

"One of the most iirportant distributions in statistics is discussed and 
applications are presented." 

W216raD (10 transparencies, workbook, teacher guide) $109.95 



APPLICATICNS OF RANDOM SAMPLINSS 

"covers polls, T/ ratings, work sanpling, sanpling applicatiOTS in 
quality ccaitrol, and other areas. Presents uses of sarrpling b/ U.S. 
Bureau of the Census and other 9Dvemment agencies . " 

W341TAD (18 transparencies, booklet, teacher guide) ?149.95 
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HEGRESSia-I AND CORREEATICN ANALiTSIS 

'"Deaches the principles and plications of these LTportant statistical 
tools. No knowledcTo of statistics is required to tmderstand the naterial. 
The student is ii - . t sho«i. hew to plot a scatter diagram and handf it a 
regression line. After an illustratiai of the least squares criterion, 
goodness of fit is illtistrated. Regression coefficients are estimated 
and calculated. Explanations and illustrations of standard error of the 
estimate, curvilinear regression, coefficients of determination, and 
multiple regression and correlation are shown." 

vn.02TftD (18 transparencies, teacher guide) $175.95 

MJPiLfZWG TIME SERIES 

"Cbvers essentials of Time Series Analysis, inclixiLng defining and 
recognizing time series, why time series analysis is injwrtant, ccnpo- 
nents of a time series, recoynizing linear and non-linear trends, 
e:q>ressing linear trends mathematically, establishing trewilines through 
handf itting and the semi-average method, calculating least-squares trend 
lines, moving averages and their characteristics, seasonal indexes, 
deseascnalizing time series, calculating seasonal indexes, determining 
cyclical and irregular cotponents, and forecasting through the use of 
time series." 

1570AD (19 transparencies, teacher guide) $179.95 

ABUSES CF sransncs 

"Tran^jarencies highlight many of the traps into which uninforned students 
might fall if they are not aware of the Wc^s in vMch statistics can be 
niisused, including creating a misleading iitpression, looking at the wrong 
thing, not telling the whole story, misusing the :^verage, and inferring 
cax^se and effect relationships, among others." 

W218TRD (20 transparencies, teacher guide) $179.95 

COMPLETE CXXJRSE IN STRTISTICS 

"Designed to present the material normally covered in an introductory 
statistics course, this material requires only a minimum level of mathe- 
matical sof^iistication. Focus is on statistical concepts and their 
plications. Handouts for the students are included on each topic. Due 
to the volume of materi2as in this kit, it will not be available on a 
preview basis, tut a previewing packet is available cn request." 
Includes: Effective Presentation of Data (W215TaD) , Frequency 
Distributions (W301TRD) , Measures of Central Tendency (WSOZDAD) , Measures 
of Dispersion (WSOSTAD) , Probability (W107TRD) , The Normal Distribution 
(W216TftD) , Randan Sanpling (W340TAD) , ^^lications of Randan Sanpling 
(W341TAD) , Hypothesis Testing (1429AD) , Regression ard Correlation 
Analysis (W102TAD) , Chi-Square Test (WS301TAD) , Analysis of Variance 
(W306aaD) , and Abuses of Statistics (W218TRD) . 
W406KAD (195 transparencies, random nunber dice, bincmial 
demonstrators, teacher guide, wrkbocdcs, reference materials) .. $1,824.00 



3M Caipany: 



Introduction to Probability 
Analy*-ic Georetry - The Straight Line 
Arialyzing Graj^is'and Charts 



15-0245-9 
15-0253-3 
15-2563-3 
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(Each title consists of a packet of 20 originals from vtfiich to oake 
transpareocies. $2.75/title) 

United Trstosparencies, Inc.: 



Basic Statistics (23 transparencies witti teacher guide) 


BS-S 


$36.30 


Tabulating Test Scores in a Frequency Distribution 


Ma 


2400 


1.65 


Tabulating Test Scores in a Short Method, 10 pt., 
c.i. 

Tabulating Test Scores Short Method, 5 pt., c.i. 


Ma 


2401 


1.65 


Ma 


2402 


1.65 


The Frequency Polygon 


Ma 


2403 


1.65 


Ihe Histogram 


Ma 


2404 


1.65 


Cumulative Frequency 


Ma 


. . . •■ 
< < •. ■ 


1.65 


CcBDulative Frequency Curve 


Ma 


2^w6 


1.65 


Cieoretical Nonnal Curve 


Ma 


2407 


1.65 


Negative SJcewness 


Ma 


2408 


1.65 


Positive Skewness 


Ma 


2409 


1.65 


Frequaicy Distribution 


Ma 


2410 


.1.65 


Scores in the Interval 


Ma 


2411 


1.65 


Arithmetic Mean 


Ma 


2412 


1.65 


Statistical Mean (language Scores) 


Ma 


2413 


1.65 


Statistical Mean (Reading Scores) 


Ma 


2414 


1.65 


Median Scores 


Ma 


2415 


1.65 


Percentile 


Ma 


2416 


1.65 


Standard Deviation 


Ma 


2417 


1.65 


Correlation Coefficient 


Ma 


2418 


1.65 


Normalised T. Score 


Ma 


2419 


1.65 


Relation Between Various I^pes of Derived Scores 


Ma 


2420 


1.65 


laical Standard Scores 


Ma 


2421 


1.65 


Ccinplete Nonnal Curve 


Ma 


2422 


1.65 
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MISCELU^NEXXJS 



lansford Publishing ^o. , Inc. 

^ftLECHAPTS FOR SISWISTICS (200QM) (8 walldiarts sold only as set) .$89.95) 
Each cJiart is 35 bv 45 inches. Printed on heavy stock. 

1. Ihe effect of sanple size and sh^je of universe ai the distributicn 
of means of randcm sanples. 

2. Tabilje of areas under the nonzal curve. 

3. Ihe nonnal distribution. 

4. ihe use of the table of t-va;tues. 

5. Effect of sanple size on the distributicn of means. 

6. Ohe significance of the coefficient of c o rr e lation. 

7. Validity of psychological tests. 

8. Sani-logarithmic charts and aritiinetic charts. ^ 
LaPine Scientific Ccnpany 

PROBABTTiTTy AND SmilSnCS LAB . (Z-08864E ... $32.00) 

Mat er ial s provide an in t rod u ction to demonstration of elanaits of 
probability and statistics by a series of 27 suggested e)5)eriments 
described in 120-page manual. Features coin tossing machine vAich can be 
set to toss heads continuously, or with adjxastment can be altered to 50% 
probability or other intermediate value. Also incixided are sanpling 
boxes, a set of dice, nuribered cards, a Hexstat unit, an arrok* pinner, 
a distance scale in inches and tenths, and other Tmterial <xyrplat^ to 
text. Chapter titles include: Even Scatteriiig; Uneven Scattering; 
Randcm Nurbers; Conclusions fcan Sanples; Ote Noncal DistrrbutLon; Random 
Digits. 

HEXSiar PKBABILnY AND STKnSTiqg UNIT (Z-08863E $6.86) 

When Hexstat is held rprigfat, 300 snail steel balls pour dcwn - ^ugji a 
network of hexagoncLL channels and are distributed into 9 paral- oolunns 
to varying hei^its, producing a bel3 shaped distribution curve. Repeated 
readings verify the results. With te-acher's nanual. 

NOBMAL DISTRJLBLrriON CURVE (Z-03964E ... $23.00) 

For fast graphing and accurate chalkboard drawing of the curve iUiastrzt- 
ting the nonnal probability distribution. Base of curve, 80 cm; hei^t, 
40 an. 

NORMAL CroWE TEMTLME (Z-03969E $2.00) 

Size 6" X 3%" X 0.030". 

VARIATION KIT: NOEMAL DISTRIBUTICN CF 

CHARACTERISTICS CF A SPECIES (Z-08834E ... $15.50) 

Introduces the fundamentals of statistics and "real" data* An attenpt is 
iTBde to detennine v*ether plant populations exhibit the sane general kind 
of variations as is found in hanans. Contains; 30 packets of sunflower 
seeds; 22 unifomity containers; 22 container channels; 1 vinyl nount; 
1 plastic storage baig; 1 pad of data charts, inst .ction manual. 
30-stiripnt kit. 
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P03LISBERS 



Addiscxv-Wesley Publishii^g Cto. 
Jacob 

Reading, Massachusetts 01867 

Arerlcan Statistical Association 
Suite 640, 806 Fifteenth Street 
Washington, DX. 20005 

BenjandjVCcmQings Publishing Oo. 

2725 Sand Hill Road 

Menio Park, California 94025 

Blackie and Son, Ltd. 
450/452 Bdgware Road 
londcxi W2 lEG 
UNITED KINSXXl 

Conference Board of the 
^thenatical Sciences 
832 Joseph Henry Building 
2100 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037 

Ginn and Carpany 

A Xerox Corporation 

191 Spring Street 

Lexington, Massachusetts 02173 

Holden-Dcry, Inc. 

San Francisco, California 

Bolt, RLn^iart & Winston 

383 Madison Avenue 

New York, Nfes^ York 10017 

John Wiley and Sons, Inc. 

605 Third Avenue 

New York, New York 10016 

J. Vfeston Walch, Publisher 
321 Valley Street 
•Portland, Maine 04104 

McMillan Publishing Co., Inc. 

866 Third Avenue 

New York, New York 10022 



McGraw-Hill Book Co. 

1221 Avenue of the Anericas 

Sew York, New York 10020 

National Council of Teachers of 

MathenBtics 
1906 Association Drive 
Heston, Virginia 72091 

Oxford University Press 

200 Madison Avenue 

New York, New York 10016 

Prentice^Hall, Inc. 

EnglewDod Cliffs, New Jersey 07632 

Schools Council Project on 

Statistical Education 
D^artznent of Probability and 

Statistics 
Ihe University 
Shef fiend SlO 2!IN 
UNITED KINGDO: 

Scott, Foresman ax)d Ccnpany 
1900 East Lake Avenue 
Glenview, Illinois 60025 

Silver Burdett CcnpaziY 
250 Janes Street 
Morristown, New Jersey 07960 

H. Freeman and Co. , Publishers 
669 Market Street 
San Francisco, California 94104 

W. & R. Coanbers, Ltd. 
11 Diistle Street 
Edinbur^ 2 
SOOTEAND 

W. W. Nortm and-Ooa{9any, Inc. 

500 Fifth Avenue 

New York, New Vork 10031 

VfedMorth Publishing Co. , Inc. 

10 Davis Drive 

Belmont, California 94002 
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SOURCES OF ADDIO VISUAL MA3ERiaiS 



CGnpany 

Film Services of Hawaii 
205 Kaiihi Street 
Honolulu^ Hawaii 96813 
(808) 848-0809 



Preview Policy 



All films are available to educators 
on a free loan service. 



Films, Incorporated 
1144 Wilmette Avenue 
Wilmette, Illinois 60091 



The Food Processors Institxite 
1133 20th Street NW 
VJ^hingtcxi, D.C. 20036 
(202) 857-0890 



No previews are available for rental 
consideration. Audiovisual directors 
may preview on 16 irm for purchase 
determination. 



GAF Corporation 
AudioAisual Order D^>artinent 
Bin^iamton, ffcw York 13902 



Great Plains National 

Instructional Television Library 
Box 80669 

Lincoln, Nebraska 68501 
(402) 472-2007 



All items are shipped csn 30-day 
^jproval, but school will be invoiced 
during the ^proval period. Materials 
may be returned within the approval 
period* 

Preview kits available. 



Indiana Itaiversity 
Audio-Visual Center 
Blocmington, Indiana 47401 

(812) 337-2105 

lansford Publishing Ccxvpany 

1088 Lincoln Avenue 

P.O. Box 8711 

San Jose, California 95155 

LaPine Scientific Conpany 
Dapartment E4 
920 Parker Street 
Berkeley, California 94710 
(415) 845-3614 

Michigan State l^versity 
Instructional Media Center 
East Lansing, MicMgan 48824 
(517) 353-4473 



No previews — rented rate covers 
transportation charges only. 



Requests for previews will be 
charged a $10 per item restocking 
fee. 
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Ccnpaiy 



Preview Policy 



10. Prisn a tron PraJuctions, Inc. 
155 Buena Vista Avenue 

Mill Valley, California 94941 

11. 3M Cccpany 

Visual Prciducts Division 
3M, Center 

St. Paul, Minnesota 55101 



12. United Tran^>arency, Inc. 
P.O. Box 688 

Binghamton, New York 13^^02 



All programs are available on 
approval free of charge or obliga- 
tion for a period of 30 days. 



Preview f ilinstrips are available 
for 15 days on aost sets of 
transparencies. Ihere is no charge^ 
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